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(primidone) sini 50 mg, 250 ma, 


New study shows: 


MYSOLINE’ (primidone) provi 
good to excellent control in 3% of patients 
with major seizures’ 


In a recent study of 39 patients with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control.’ Based on the finding 
that response was related to primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that: 


“=_..primidone is an effective antiepileptic medication irrespective of its 
biotransformation to phenobarbital, and that primidone serum levels 
must be used to obtain the best results with this medication.” ' 


Start low, go slow... 
to minimize or avoid sedation 


You can start seizure control with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 

have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases, individualizing the regimen and 
initiating therapy with a low dose usually can minimize or avoid 
drowsiness or sedation. 


Effective,well-tolerated 
anticonvulsant therapy for 
major motor seizures 


See prescribing information on back page for a more detailed discussion 
of Contraindications, Precautions, and Adverse Reactions. 
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NEUROLOGY RESIDENTS 





Rush Medical College, Department of Neurology, Dr. 
Maynard Cohen, Chairman and Dr. Harold Ktawans, 
Associate Chairman and Program Director, announces 
its residency affiliation with Christ Hospital’s Division 
of Neurology. 







The Division of Neurology will be accepting applica- 
(For full prescribing information, see package circular.) tions for January 1981 and July 1981 for first and 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant second year Neurology residents. Emphasis will be 
CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with placed on clinical neurological training, however, 


porphyria and 2) patients who are hypersensitive to phenobarbital. Ret 
WARNINGS: The abrupt withdrawal of antiepileptic medication may research programs are also anticipated. 


precipitate status epilepticus. i I i i d 
The therapeutic efficacy of a dosage regimen takes several weeks before Christ Hospital is an 850 bed teaching, hospital 


get apa9. located in Chicago suburban Oak Lawn, IL and is an 
Usage in pregnancy: The effects of MYSOLINE in human pregnancy and z 

nursing infants are unknown equal opportunity employer. 
Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth detects For additional information, please contact: 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most b 
commonly prescribed anticonvulsants; less systematic or anecdotal Melvin D. Wichter, M.D. 


reports suggest a possible similar association with the use of all known . «ae 
anticonvulsant drugs. Program Director, Division of Neurology 









































The reports suggesting an elevated incidence of birth defects in children Christ Hospital 

of drug-treated epileptic women cannot be regarded as adequate to prove | 4440 West 95th Street 
ini fi i ip. Th insi h l 

a definite cause and effect relationship. There are intrinsic methodo! logic Oak Lawn, IL 60453 


problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
saa drugs should not be discontinued in patients in whom the drug is 
adnšinistered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 

are such that the removal of medication does not pose a serious threat to AU DITORY EVOKED POTENTIALS 
the patient, discontinuation of the drug may be considered prior to and IN CLINICAL PRACTICE 
during pregnancy, although it cannot be said with any confidence that 
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even minor seizures do not pose some hazard to the developing embryo This course is designed especially for Neurologists, 
aes. a - : Otolaryngologists and Audiologists. Ít emphasizes practical 
The prescribing physician will-wish to weigh these considerations in treat- clinical applications of the auditory brainstem response 


ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K auditory nerve action potential and cochlear potentials. The 
deficiency, has been described in newborns whose mothers were taking course relies heavily on workshops and tutorials to give the 
primidone and other anticonvulsants. Pregnant women under anti- participants ‘‘hands-on’’ experience in instrument oper- 

convulsant therapy should receive prophylactic vitamin K: therapy for one ation and test interpretation. A unique aspect of this course 


S dee 7 als Pe orem te is its Coverage of techniques for recording cochlear and 
: The total daily dosage should not exceed 2 g. Since i i š 
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blood count and a sequential multiple analysis-12 (SMA-12) test should be trate the tympanic membrance. 
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primidone, the drug appears in the milk in substantial quantities. Since DATES: 
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MYSOLINE-treated mothers be taken as an indication that nursing should 
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MANAGEMENT OF HEAD INJURIES 
Contemcorary Neurology Series Vol. 20 


By Eryan Jenmett, MD, FRCS, Professor of Neurosurgery; 

and Graham Teasdale, MRCP, FRCS, Reader in Neuro- 

surgery, and Honorary Consultant Neurosurgeon; both of 

the insttute cœ Neurological Sciences, Southern General 
| Hospita, University of Glasgow, Glasgow, Scotland. 


FA. Davis is proud to publish this practical reference by a 


team of authors who have an unparalleled record of clinical 
expertise ithe maragement of head injured patients. Their 
boox examines all levels of severity and all stages of 
management, from -he emergency roomtothe rehabilitation 
clinic: It contains data from medical centers throughout the 
wort gathered through the collaboration of Drs. Jennett 
and Teasdale Much of this information has never been 
published before and is unavailable elsewhere. 


In a singularly cohsrent style, these two experts recount 
the 2vidermiobbgical aspects of head injury. They describe 

. Structural pathology and discuss pathophysiology as related 

Fto management. Jennett and Teasdale critically evaluate 
mocerr, immersive methods of assessment and treatment, 
emphasizirg the secondary complications of head injury, 
both intracsam a! and extracranial. The recovery process and 
the ohysical, mental, and social sequelae are examined in 
depth. The book concludes with guidelines for judging 
the effectiveness of treatment and a projection of future 
developments in the field. 


361 pages About 105 illustrations. Ready January 1981. 
$3&00 





On 33-day approvel please sendme the book(s) 
which! have indicated. 


Ready January 1981. 
zion. $22.00. July 1980. 
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tar System. $33.00. January 1979. 
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s3200 1977. 
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O 5017.. ernett & Teasdale: Management of Head Injuries. $35.00. 
O 6692. >ium& Posner: The Diagnosis of Stupor and Coma, 3rd Edi- 
(0 5650. _iveson £ Spielholz: Peripheral Neurology: Case Studies in 
00580 3aloh & Honrubia: Clinical Neurophysiology of the Vestibu- 
[1 0€15. Sarlow Mental Retardation and Related Disorders. $25.00. 
£ 6180 Milhorat: Pediatric Neurosurgery. $38.00. February 1978. 
= 8208 Strub & Black: The Mental Status Examination in Neurology. 
= 5885 Mertir, Reichlin & Brown: Clinical Neuroendocrinology. 
D a aae Legal Aspects of Neurologic Practice. $22.00. 


° ,..there’s just 
no time for 
uncertainty! 


Contents Include: 


Epidemiology of Head Injury; Structural Pathology; 
Dynamic Pathology; Assessment of Impaired Conscious- 
ness; Early Assessment of the Head Injured Patient; Special 
Investigations and Methods of Monitoring; Intracranial 
Hematoma; Open Injuries; Management of Head Injuries 
in the Acute Stage; Recovery after Head Injury; Neuro- 
physical Sequelae; Mental Sequelae; Assessment of 
Outcome; Prognosis after Severe Head Injury; Objectives, 
Organization, and Audit of Care for Head Injured Patients. 


Also of Interest: 


The Diagnosis of Stupor and Coma, 

3rd Edition, Contemporary Neurology x 
Series Vol. 19 i 
The new edition of this definitive classic reflects recent advances in 
medical understanding andtechnologyandremains “he authoritative 
work on the difficult subject of stupor and coma Drs. Plum and 
Posner have substantially revised the Srd edition to include such 
new developments as the use of CT scanning and ts revolutionary 
impact on neurologic diagnosis. Over seventy-five percent of the 
book contains new or updated material, with many ew illustrations 
and references added. 


By Fred Plum, MD; and Jerome B. Pesner, MD. 373 pp. Illustd. 
July 1980. $22.00. 


The illustration above shows the distribution of vessels 
from which epidural hematomas may arise: (1) sagittal sinus, 
(2) anterior meningeal artery, (3) middle meningeal artery, 
(4) posterior meningeal artery, (5) transverse sinus. 


An invoice will accompany the book(s) and will include ē small charge for 
postage énd handling. 
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NEW dosage 
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NEW prescribing 
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Persantine“ (dipyridamole) 


INDICATIONS — Based on a review of this 
drug by the National Academy of Sciences 
National Research Council and/or other 
information, FDA has classified the indica- 
tion as follows: 


“Possibly” effective: For long-term therapy 
of chronic angina pectoris. Prolonged 
therapy may reduce the frequency or elim- 
inate anginal episodes, improve exercise 
tolerance, and reduce nitroglycerin re- 
quirements. The drug is not intended to 
abort the acute anginal attack. 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS —No specific contra- 
indications are known 

PRECAUTIONS —Since excessive doses can 
produce peripheral vasodilation, the drug 
should be used cautiously in patients with 
hypotension. Persantine tablets, 25 mg, con- 
tain FD&C Yellow No. 5 (tartrazine) which may 
Cause allergic-type reactions (including bron- 


Chia! asthma) in certain susceptible individuals. 


The incidence of sensitivity is generally low, 
but frequently seen in patients with aspirin 
hypersensitivity. 

ADVERSE REACTIONS —Adverse reactions 
are minimal and transient at recommended 
dosages. Instances of headache, dizziness, 
Nausea, flushing. weakness or syncope, mild 
gastrointestinal distress and skin rash have 
been noted during therapy. Rare cases of what 


appeared to be an aggravation of angina pec- 
toris have been reported, usually at the initiation 
of therapy. On those uncommon occasions 
when adverse reactions have been persistent 
or intolerable, withdrawal of medication has 
been followed promptly by cessation of unde- 
sirable symptoms 

DOSAGE AND ADMINISTRATION — The rec- 
ommended dosage is 50 mg three times a day. 
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cases, higher doses may be necessary but a 
significantly increased incidence of side effects 
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{MSUruCcTIONS 10r Authors 


Send manuscripts by first-class mail to Maurice W. Van 
Allen, MD, Department of Neurology, University Hospital, 
University of Iowa, School of Medicine, Iowa City, IA 


- 52242. Manuscripts are received with the understanding 


that they are not under simultaneous consideration by 
another publication. Accepted manuscripts become the 
permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

In addition, in view of The Copyright Revision Act of 1976, 
effective Jan 1, 1978, transmittal letters to the editor should 
contain the following language: “In consideration of the 
American Medical Association’s taking action in reviewing and 
editing my submission, the author(s) undersigned hereby trans- 
fers, assigns, or otherwise conveys all copyright ownership to 
the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessi- 
tate delay in review of the manuscript. 

Author Responsibility. All accepted manuscripts are sub- 
ject to copy editing. The author will receive an edited 
typescript rather than galley proofs for approval. The 
author is responsible for all statements in his work, 
including changes made by the copy editor. 

Designate one author as correspondent and provide his 
address and telephone number. Order reprints at the time 
the typescript is returned after editorial processing. 
Specify address to which requests for reprints should be 
sent. 

Manuscript Preparation.—Submit an original typescript 
and two high-quality copies of the entire manuscript. All 
copy (including references, legends, and tables) must be 
typed double-spaced on 21.6 x 27.9 cm (8% x 11-in), heavy- 
dtity white bond paper. Ample margins of at least 2.5 em (1 
in) should be provided. If a word processor is used, do not 
justify lines. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not 
be used in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They 
should not exceed 42 characters per line, including punctua- 
tion and spaces, and be limited to two lines, if possible. The 
title page should include the full names and academic 
affiliations of all authors, the address to which requests for 
reprints should be sent, and, if the manuscript was pre- 
sented at a meeting, the name of the organization, place, 
and date on which it was read. 

Style of Writing.—The style of writing should conform to 
acceptable English usage and syntax. Slang, medical jar- 
gon; obscure abbreviations, and abbreviated phrasing are 
to be avoided. 

Informed Consent.—Manuscripts reporting the results of 
experimental investigations of human subjects must 
include a statement to the effect that informed consent 
was obtained after the nature-of the procedure(s) had been 
fully explained. 

Abstract.—Provide an abstract (135-word maximum) of 
the article, including statements of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical 
order (not alphabetically). Once a reference is cited, all 
subsequent citations should be to the original number. All 
references must be cited in the text or tables. Unpublished 
data and personal communications should not be listed as 
references. References to journal articles should include (1) 
author(s), (2) title, (3) journal name (as abbreviated in 
Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books 


suould iciude (1) autnor(s), (Z) chapter title (1f any), (3) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included 
when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. 
English units may also be given parenthetically if the 
measurements were originally done in English units. 

Illustrations.-Use only those illustrations that clarify 
and augment the text. Submit illustrations in duplicate, 
unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating “top” 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain 
should be provided when pertinent. Illustrations should 
preferably be in a proportion of 12.7 x 17.3 cm (5 x 7 
in). 

An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with labels is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels and leaders should 
be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add significantly to the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing color illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author’s 
share is $275 for up to six square-finished illustrations that 
can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to the author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends.—Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. 

Photographic Consents.—A letter of consent must accom- 
pany all photographs of patients in which a possibility of 
identification exists. It is not sufficient to cover the eyes to 
mask identity. 

Acknowledgments.—Illustrations from other publications 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher’s 
permission to reprint should be submitted to the ARCHIVES 
after the manuscript has been formally accepted. 

Statistical Review.—Manuscripts containing statistical 
evaluations should include the name and affiliation of the 
statistical reviewer. 

Tables.—Each table should be typed double-spaced, in- 
cluding all headings, on a separate sheet of 21.6 x 27.9 em 
(8'2 x 11-in) paper. Do not use larger size paper. If a table 
must be continued, use a second sheet and repeat all heads 
and stubs. Each table must have a title. 

Uniform Requirements.—Further details on manuscript 
preparation are given in the document Uniform Require- 
ments for Manuscripts Submitted to Biomedical Journals 
prepared by the International Steering Committee of 
Medical Editors. Reprints of this document are available by 
directing requests to this journal: Scientific Publications, 
535 N Dearborn St, Chicago, IL 60610. 
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The 3000 Clinical Evoked 
Potential System 


Tne Traco Analytic 3000 represents an unparalled step 
forwardinclinical evoked potential instrumentation. 


£s a complete system for the comprehensive analysis of 
evoked Detentials, the 3000 offers a degree of versatility and 
simpli of operation only now possible with a 
microprocessor based system. The 3000 represents a totally 
decicatsc system capable of performing most auditory, 
visual Enc somatosensory studies. 


Thesys en features: 


æ Automatic and manual analysis set-up modes which 
simp! fy the set up of the 3000. 

© Alarce9”CRT display which provides all of the available 
analysis parameters for complete waveform assessment. 

æ Acomprehensive selection of patient records that includes 
an X-¥ »ecorder, floppy disc package, Polaroid CRT 
camere, and EIA dataport. 

æ Asnumter of standard data processing routines such as 
summaacion, smoothing, and inversion which permit 
greater flexibility in analyzing and interpreting results 

æ Aeuniqve control console which simplifies the interaction 
between the operator and the system making the 3000 
easy -olearn and operate. 

æ On-siteserviceability that is supported by a dedicated and 
estatlished sales and service organization. 


For addimor al information on the 3000, contact: 


“RACOFE ANALYTIC, INC 
-822 Bramnmel Drive, Elk Grove Village, Illinois 60007 (312) 364-9100 
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New light from a trusted source 


Since the turn of the century, 
Mead Johnson has earned 
the trust of the medical community 
to produce quality medications 
in a variety of therapeutic categories. 
Now, Mead Johnson research efforts 
in psychopharmacotherapy 
have brought to light new medications 
for depressed and anxious patients. 
Venturing into promising new areas of therapy 
is a commitment at Mead Johnson. 
Whether producing antibiotic, anticancer, 
cardiovascular or psychotropic medications, 
we will apply our pharmaceutical expertise 
in new and challenging ways 


for the benefit of generations to come. 


Mead Himen 


PHARMACEUTICAL DIVISION 


© 1980 Mead Johnson 


E Getting a good job 








A: 





Successful therapy means more than just freedom from seizures. 

It may also mean a better-paying job, improved grades, a driver's 

license, renewed social acceptability. In brief. ..a whole new life 

for your patients. y 
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A good job 
and a better life 





with 
Depakene. 


Valproic Acid 
Depakene is widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 
wih absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In a typical clinical study, 10 of 17 cases of multiple 
se zures with absence achieved “excellent” results; and 
14 of 21 cases of absence alone achieved total 


remission. 


250 mg capsules, 250 mg/5 ml syrup g] 
Abbott Laboratories, North Chicago, IL60064 1013378 





Mest common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities 
diver function should be tested before therapy and frequently thereafter). 
Re‘erence: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 








A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: DepakeNe (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures 
In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
youl epileptic discharges without other detectable clinical signs. 
‘omplex absence is the term used when other signs are also present 
See WARNINGS for statement regarding fatal hepatic dysfunction 


CONTRAINDICATIONS: Derakene (valproic acid) is contraindi 
cated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as malaise, weakness, lethargy 
and anorexia. Liver function tests should be performed prior to 
therapy and at frequent intervals thereafter. Caution should be 
observed when administering DEPAKENE to patients with pre-ex- 
isting hepatic disease. 

The drug should be discontinued immediately in the presence 
of signifigant hepatic dysfunction, suspected or apparent. The 
frequency of adverse effects (particularly elevated liver enzymes) may 
increase with increasing dose. Therefore, the benefit gained by increased 
seizure control by increasing the dosage must be weighed against the in- 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor 
malities in the offspring. In rats a dose-related delay in the onset of par 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en 
tire gestation and early lactation period 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual casés where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
Serious threat to the patient, discontinuation of the drug may be con 
sidered prior to and during pregnancy, although it cannot be said with any 
Confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS 

General: Because of reports of thrombocytopenia and platelet ag 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 
recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be reduced or discontinued 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions) 
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with 


Depakene. 


Valproic Acid 


DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test 

Information For Patients: Since DEPAKENE may produce CNS depres 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug 

Drug Interactions: DEPAKENE may potentiate the CNS depressant ac 
tivity of alcohol 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS 

Caution is recommended when DEPAKENE (valproic acid) is ad 
ministered with drugs affecting coagulation, e.g.. aspirin and warfarin 
(See ADVERSE REACTIONS) 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential 
Carcinogenicity studies in rats and mice are currently in progress 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE 

Pregnancy: See WARNINGS 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv 
ing DEPAKENE 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
AND ON SPERM PRODUCTION AND FERTILITY IN HUMANS IS 
UNKNOWN 


ADVERSE REACTIONS: Since De?AKENE (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the foliowing adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported 

CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found mos: often in patients receiving com 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia, headache. nystagmus, diplopia, 
asterixis, “spots before eyes”, tremor dysarthria, dizziness, and incoor 
dination have rarely been noted. Rare cases of coma have been noted in 
patients receiving valproic acid alone or in conjunction with phenobar 
bital 


Dermatologic: Transient increases in hair loss have been observed 
Skin rash and petechiae have rarely been noted 

Psychiatric: Emotional upset, depression, psychosis, aggression, hy 
peractivity and behavioral deterioration have been reported 

Musculoskeletal. Weakness has been reported 

Hematopoietic: Thrombocytopenia has been reported. Valproic acid 
inhibits the secondary phase of platelet aggregation. (See DRUG IN- 
TERACTIONS). This may be reflected in altered bleeding tame. Bruising, 
hematoma formation and frank hemorrhage have been reported. Relative 
lymphocytosis and hypofibrinogenemia have been noted, Leukopenia and 
eosinophilia have also been reported 

Hepatic: \ncreases in serum alkaline phosphatase and elevations of 
serum glutamic oxaloacetic transaminase (SGOT) have been noted. 
Elevation of SGOT may be dose related. Elevations of SGPT and LDH 
have been noted less frequently. Isolated cases of severe hepatotoxicity 
have been reported but do not appear dose related. (See WARNINGS) 

Endocrme: There have been reports of irregular menses and secondary 
amenorrhea occurring in patients receiving DEPAKENE 

Pancreatic: There have been reports of acute pancreatitss occurring in 
patients receiving DEPAKENE 

Metabolic: Hyperammonemia. (See PRECAUTIONS) 

Hyperglycinemia has been reported and has been associated with a 
fatal outcome in a patient with preexistent nonketotic hyperglycinemia 


OVERDOSAGE: Overdosage with valproic acid may result in deep 
coma 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacua 
tion will vary with the time since ingestion. General supporive measures 
should be applied with particular attention being given ta the mainte 
nance of adequate urinary output 

Naloxone has been reported to reverse the CNS depressant effects of 
DEPAKENE overdosage. Because naloxone could theoretically also reversi¢ 
the anticonvulsant effects of DEPAKENE it should be used with caution 


DOSAGE AND ADMINISTRATION: DepaxeNe (valproic acid) is 
administered orally. The recommended initial dose is 15 mg/kg/day, in 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures are 
controlled or side effects preclude further increases. The maximum 
recommended dosage is 60 mg/kg/day. If the total daily dose exceeds 
250 mg, it should be given in a divided regimen 

The following table is a guide for the initial daily dose of DEPAKENE 
(valproic acid) (15 mg/kg/day) 


Total Number of Capsules or 
Weight Daily Teaspoontuls-of Syrup 


(kg) (Ib) Dose (mg) Dose! Dose 3 Dose 3 
10 - 24.9 22. 54.9 250 0 0 1 
25 - 39.9 55- 87.9 500 1 0 1 
40 -59.9 88 -131.9 750 1 1 1 
60 - 74.9 132 164.9 1.000 1 1 2 
75-899 165 - 197.9 1,250 2 1 2 


The frequency of adverse effects (particularly elevated Iver enzymes) 
may increase with increasing dose. Therefore, the benefit gained by in- 
creased seizure control by increased dosage must be weighed against the 
increased incidence of adverse effects sometimes seen at higher doses 

A good correlation has not been established between daily dose, serum 
level and therapeutic effect, however, therapeutic serum levels for most 
patients will range from 50 to 100 mcg/ml. Occasional patients may be 
controlled with serum levels lower or higher than this range 

As the DEPAKENE dosage is titrated upward, blood levels of pheno 
barbital and/or phenytoin may be affected. (See PRECAUTIONS) 

Patients who experience G.I. irritation may benefit from administra- 
tion of the drug with food or by slowly building up the dose from an initial 
low level 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT 


HOW SUPPLIED: DEPAKENE (valproic acid) is available as orange 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13). and as a 

red syrup containing the equivalent of 250 mg valproic 

acid per 5 ml as the sodium salt in bottles of 16 ounces anait 

(NDC 0074-5682-16) 1013378 J 
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- SINEMET is centraindicated in: 


In Parkinsons disease: 


Now-more than ever- 
practical from the start 


Sinemet 25/100 


containing 25 mg carbidopa’ and 100 mg SS 








To initiate therapy 
SINEMET 25700 ie particularly suitable for starting therapy. 


To adjust therapy in selected patients 
SINEMET 25; 00 provides adjustment options for patients already on SINEMET 
who require ether relatively less levodopa or relatively more carbidopa. 


To help minim ze gastrointestinal reactions 

SINEMET 25, 100 provides a carbidopa-to-levodopa ratio of 1:4, whereas 

the othe dosage forms of SINEMET contain a 1:10 ratio. This relatively higher 
propartian of carbidopa may reduce or eliminate the nausea and vomiting 
expenenced Sy some patients receiving SINEMET 10/100. 


Imporzant cor siderations before initiating therapy 


e Pasties csivinc monoamine oxidase inhibitors. These inhibitors must be 
discontinued at least two weeks prior to initiating therapy with SINEMET. 

e Patiers with known hypersensitivity to this drug. 

e Patien’s with narrow-angle glaucoma. (Patients with chronic wide-angle 
glaucoma may be ‘reated cautiously with SINEMET provided the intraocular 
pressure is wal controlled and the patient is monitored carefully for changes in 
intraacur pressure during therapy.) 

e Pacients with sus icious, undiagnosed skin lesions or a history of melanoma. 


Because of increased brain dopamine levels, both therapeutic and adverse 
reactions (specifically involuntary movements and mental disturbances) occur at 
lower deses‘and more rapidly with SINEMET than with levodopa. In order 

to reduces edverse eactions, it is necessary to individualize therapy and monitor 
the patient clasely during periods of dosage adjustment. The occurrence of 
invountary movements may require dosage reduction. Blepharospasm may be a 
useful early sign of excess dosage in some patients. 

Instruct pat ents nct to take levodopa with SINEMET unless you specifically 
recammend ii. 


*antwdrous ecumalent 


MSD =e abriet summary of prescribing information, 
VER please see following page. 


Sopyriant © 1980 by Merck & Co., INC 
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Dosage Guidelines 

Individualized dosage—a key to clinical 

success with SINEMET 

@ begin when symptoms interfere with 
normal activities 

@ adjust as necessary to help maintain 

relief of symptoms 


Start with 


SINEMET” 25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


one 25/100 tablet t.i.d. 


The option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 

If necessary to control symptoms, dosage 
may be increased by one tablet every day 
or every other day until a dosage of six 
tablets of SINEMET 25/100 or SINEMET 
10/100 a day is reached. When it is evident 
that patients need more levodopa— 





Transfer to 


SINEMET” 25/250 


containing 25 mg carbidopa* 
and 250 mg levodopa 


one 25/250 tablet t.i.d. 


If still further titration is necessary, dosage 
with SINEMET 25/250 may be increased 
by one-half or one tablet every day or 
every other day to a maximum of eight 
tablets a day. Most patients can be main- 
tained on three to six tablets of SINEMET 
25/250 a day given in divided doses (t.i.d. 
or q.i.d.). If additional titration is needed, 
see full prescribing information. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 
8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous levo- 
dopa requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET 10/100 or SINEMET 25/100 
t.i.d. or q.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosages may 
have to be adjusted accordingly. 











* anhydrous equivalent 







For full details of dosage and 
administration, see prescribing 
information. 







Now-—more than ever—practical from the start 


Sineme 





25/100 


containing 25 mg carbidopa* and 100 mg levodopa 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma 

Because levodopa may activate a malignant 
melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levodopa 
dosage. (See Dosage and Administration section 
of full prescribing information.) Patients taking 
SINEMET should be instructed not to take addi- 
tional levodopa unless prescribed 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine fo lowing administration of levodopa. All 
patients should be observed carefully for develop- 
ment of depression with concomitant suicidal ten- 
dencies. Treat with caution patients with past or 
current psychoses. Because carbidopa permits 
more levodopa to reach the brain and, thus, more 
dopamine to be formed, dyskinesias may occur at 
lower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may 
require dosage reduction 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benetits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers 

Usage in Children. Satety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
is monitored carefully for changes in intraocular 
pressure during therapy 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary move- 
ments. Other serious adverse reactions are mental 
changes including paranoid ideation and psy- 
chotic episodes, depression with or without de- 
velopment of suicidal tendencies, and dementia 
Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but !ess serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia, vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duodenal 
ulcer, hypertension, phlebitis, hemolytic anemia, 
leukopenia, and agranulocytosis have occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness and 
faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphoria, mus- 
cle twitching and blepharospasm (may be taken as 
an early sign of excess dosage; consider dosage 
reduction at this time), trismus, burning sensation 
of tongue, bitter taste, diarrhea, constipation, flat- 
ulence, flushing, skin rash, increased sweating, 
bizarre breathing patterns, urinary retention, uri- 
nary incontinence, diplopia, blurred vision, dilated 
pupils, hot flashes, weight gain or loss, dark sweat 
and/or urine, oculogyric crises, sense of stimula- 
tion, hiccups, edema, loss of hair, hoarseness, 
priapism, and activation of latent Horner's syn- 
drome. 

Abnormalities in laboratory tests may include 

elevations of blood urea nitrogen, SGOT, SGPT, 
lactic dehydrogenase, bilirubin, alkaline phospha- 
tase, protein-bound iodine, and positive Coombs 
test. More commonly, levels of blood urea nitro- 
gen, creatinine, and uric acid are lower during 
administration of SINEMET than with levadopa. 
Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa; however, 
pyridoxine is not effective in reversing the actions 
of SINEMET. 
How Supplied: Tablets SINEMET 10/100 and 
SINEMET 25/250 are supplied in bottles of 100, 
and in single unit packages of 100. Tablets 
SINEMET 25/100 are supplied in bottles of ‘00 


180 (DC6834805) 


For more detailed information, 
consult your MSD representa- 


tive or see full prescribing 
SHNA information. Merck Sharp & 





Dohme, Division of Merck & 
Co., INC., West Point, Pa. 19486 


a 


. MAKE YOUR MARK 
AND BE COUNTED... 


in the upcoming American Medical Association’s Census of 
“Physicians’ Professional Activities.” 
The Census will arrive early in 1981 


WATCH FOR IT! 










Division of Survey & Data Resources 
American Medical Association 

535 North Dearborn Street 

Chicago, Illinois 60610 
312-751-6435 
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Spiking waves 
Out of 
control... 





Without warning, a seizure. Thus 
begins what may be a long-term 
need for anticonvulsive medica- 
tion. So the efficacy and side 
effects of the agent selected should 
be well known and relatively free | 
of surprises. 

Consider the patient. Consider 
DILANTIN® (phenytoin sodium). 

It offers specific control of tonic- 
clonic seizures and support for 
your patient in the years to come. 
Called a drug of choice, Dilantin is 
dependable and generally well 
tolerated. Drug reactions are well 
documented. The most common 
adverse reactions—for example, 
nystagmus, ataxia, slurred speech 
and mental confusion—affect the 
central nervous system. These side 
effects may be dose related and 
may disappear with continuing 
therapy at a reduced level. 

Only Parke-Davis makes Dilantin 
Kapseals®, with their unique drug- 
release characteristics. The serum 
half-life of Dilantin often allows 
a single daily dose of Dilantin 
Kapseals for maintenance therapy, 
once the divided dosage of thrse 
100-mg capsules daily has ’ 
adequately controlled seizures. 


Dilantin 
extended phenytoin 


sodium capsules, USP) 
Kapseals* 


Specific control of 
tonic-clonic seizures 
for the years to come. 


PARKE-DAVIS 


1980 Wer ner-Lambert Company See next page for brief summary of prescribing irformation. 





DILANTIN® (extended phenytoin sodium capsules, USP) KAPSEALS* 
e Before prescribing, please consult full prescribing information. 
A brief summary follows: 
Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures, 
Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products. 
lhe rnings. Abrupt withdrawal of phenytoin in epileptic patients ma precipitate 
ae “status epilepticus. When, in the judgment of the clinician, the need for dosage 
3 reduction, discontinuation, or substitution of alternative anticonvulsant medica- 
. tion arises,this should be done gradually. In the event of an allergic or hyper- 
sensitivity reaction, more rapid substitution of alternative therapy may be 
necessary. In this case, alternative therapy should be an anticonvulsant not 
belonging to the hydantoin chemical class 

Phenytoin is not indicated in seizures due to hypo: lycemia or other causes 
which may be immediately identified and correcte Appropriate diagnostic 
procedures should be performed as indicated 

Phenytoin metabolism may be significantly altered by the concomitant use of 

| other drugs such as: 

| a. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 

N however, is variable and unpredictable. It has been reported that in some 
patients the concomitant administration of carbamazepine resulted in an in- 

lhe» creased rate of phenytoin metabolism. 

b. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead to an increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well documented 

S c. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, paoms who are slow acetylators may suffer from phenytoin intoxication 

d, Tricyclic antidepressants in high doses may precipitate seizures, and the 
«dosage of phenytoin may have to be adjusted accordingly. 

henytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signe of hypothyroidism, the T-3 is normal 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 

| infants are unknown. 
f Recent reports suggest an association between the use of anticonvulsant 
f - drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data are more extensive with respect to phenytoin 
and phenobarbital, but these are also the most commonly prescribed anticon- 
vulsants, less systematic or anecdotal reports suggest a possible similar associ- 
ation with the use of all known anticonvulsant drugs 
The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot be regarded as adequate to prove a 
definite cause-and-effect relationship. There are intrinsic pera a 0 prob- 
lems in Seeing adequate data on drug teratogenicity in humans; the possi- 
bility also exists that other factors, eg, genetic factors or the epileptic condition 
itself, may be more important than drug therapy in peli to birth defects. The 
reat majority of mothers on anticonvulsant medication deliver normal infants. 
is important to note that anticonvulsant drugs should not be discontinued in 
I patients in whom the drug is administered to prevent major seizures because of 
h the strong possibility of precipitating status epilepticus with attendant hypoxia 
and threat to life. In individual cases where the severity and frequency of the 
i seizure disorder are such that the removal of medication does not pose a seri- 
ous threat to the patient, discontinuation of the drug may be considered prior to 
and during pregnancy, although it cannot be said with any confidence that even 
minor seizures do not pose some hazard to the developing embryo or fetus. 

Th@ prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential 
Precautions. The liver is the chief site of biotransformation of phenytoin; patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited 8 age availability and lack of induction: it appears to be genetically 

f determin 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effort snould 
be made to substitute another anticonvulsant drug or drug combination 

Drugs that control grand mal are not effective for petit mal seizures. There- 
fore, if both conditions are present, combined drug therapy is needed 

The phenytoin should be discontinued if a skin rash appears (see Warnings 
section regarding drug discontinuation). If the rash is exfoliative, purpuric, or 
bullous, use of the drug should not be resumed. If the rash is a milder type 
(measles-like or scarlatiniform) therapy may be resumed after the rash has 
i completely disappeared. If the rash recurs upon reinstitution of therapy, further 
E phenytoin medication is contraindicated 

pommomelacia has been associated with anticonvulsant therapy, including 
phenytoin 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 
has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia. 

Adverse Reactions. Central Nervous System: The most common manifesta- 
tions encountered with phenytoin therapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental contusion Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 

f been observed: These side effects may disappear with continuing therapy at a 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, and consti- 
pation. ministration of the drug with or immediately after meals may help 
Penne seh pe ager shod i 

gumentarn. yoten ermatological manifestations sometimes ac- 

compani y fever have included scarlatiniform or morbilliform rashes. A 

f morbillilform rash (measles-like) is the most common; other types of dermatitis 

are seen more rarely. Rashes are more frequent in children and young adults 

Other, more serious forms which may be fatal have included bullous, exfoliative, 

or purpuric dermatitis, lupus erythematosus, and Stevens Johnson syndrome 

poietic System: Hemopoietic complications, some fatal, have occa- 

j sionally been reported in association with administration of phenytoin. These 

/ have included thrombocytopenia, leukopenia, granulocytopenia, agranulo- 

cytosis, and pancytopenia. While macrocytosis and megaloblastic anemia have 

occurred, these conditions usually respond to folic acid therapy. The occasional 

occurrence of lymphadenopathy indicates the need to differentiate such a 
condition from other men gland pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene including gum massage, frequent brushing and appro- 
Priate dental care. Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 
nodosa may occur and can be fatal ZE 


PARKE-DAVIS 


Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 
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Announcing... 
An important 
new publication 
on Physician 
Well-Being! 


An invaluable guide for Residents, 
Medical Students, Faculty, Program 
Directors, Medical Society Impaired 
Physician Committees! 


Beyond Survival is the first concise 
guide on how to establish and operate 
programs for helping colleagues with 
problems and enriching professional 
and family life during the training years. 


Produced by the AMA Resident Phy- 
sician Section, Beyond Survival draws 
upon experience from self-help efforts 
around the country, and offers a range 
of examples of successful intervention 
techniques. 


Major sections are devoted to iden- 
tification, treatments, and rehabili- 
tation procedures for eases where 
problems have already developed, and 
methods of promoting well-being and 
preventing disorders from occurring 
in later life. 


Order this valuable guide today! 


Order Dept., OP-083 

American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me___copy(ies) of Beyond 
Survival, OP-083. Price: $5.00 per copy. 
Enclosed is my check, payable to AMA for 
$ . Payment must accompany order. 





Please Print 


Name 





Address 








City/State/Zip 


MODULAR EVOKED POTENTIAL SYSTEM 


MAINFRAME AVERAGER ee ed 
Compact, inexpensive, easy to operate 
~weivebif cmditude resolution facilitates signal 
acquisitor against high background noise 
Artifact acit tational) has adjustable reject 
cefenor.. 
hdeperden gain and frequency-response 
controls fer sach channel 
Simplified +It<hannel memory controls. Same 
numer c datc points per channel regardless 
of the rumber of channels acquired 

© Direc monitoring of patient signal at any sweep 
geed curing average acquisition 


EXPANSION MODULES ~ 


@ Allow ascmized expansion of system 


capaniline 

© Protect against obsolescence 

e Avaiabe Vodcles include Waveform Processor 
t add, srac or superimpose waveforms. 
Curser © jive digital readout of amplitudes & 
latencies. Audic Monitor for noise detection and 
EMG. Wice selection of stimulus modules for 
festing in all sensory modalities 


PREAMPLIFIER 


© Compact, lightweight e Optional built-in electrode. mpedance 

e instrument powered (no battery tester 
pack) e Outstanding specifications include 
e Optical patient isolation for electrical very high common mode rejection 
safety ratio, and input impedance, fast 
settling time, and low internal noise 













Designee for optimal recording of all types of Ideal for routine clinical 


evoked potentials electromyography 
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Life-Tech 
Instruments, Inc. 

















You can help 


the ADD ‘child 
with Cylert 


(pemoline) 


Day-long behavior therapy 
without dosing problems 
at school 


+ 


Impressive all-day control. 


Cylert works extremely well, given an adequate period 
+ of trial. Single daily doses are as effective for behavior 
control as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 





No troublesome midday dose. 


Cylert evo.ds problems of taking a drug at school. 
No invclvement of school personnel. No peer 
teasing about noon-time dosing. The parents 

\¥ manage all medication, and the child carries no 
crugs. (And note that Cylert is Schedule IV, not II.) 


Cylert 


Ine) 18.75, 37.5, 75 mg tablets; 
37.5 mg chewables 


Just once a day. At home. 
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*AJD Atæntica Deficit Disorder (formerly called MBD, 
Minima! Brair Dysfunction), or the Hyperkinetic 
Syndrome. Please see next page for Brief Summary. 


ABBOTT 


9083319 
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the medical 
| Cylert. pemoine computin 
~ DESCRIPTION: CYLERT (pemoline) ıs a central nervous system stimulant. Pemoline is structurally p g 
dissimilar to the amphetamines and methylphenidate 


° It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazalin-4-one e + 
| Pemoline is a white, tasteless. odorless powder. relatively insoluble (less than 1 mg/ml ) in water. j n orma ion 
chloroform, ether. acetone, and benzene: its solubility in 95% ethyl alcohol 1s 2.2 mg/ml 


CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of | 
other known central nervous system stimulants: however, it has minima! sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms, the + 


exact mechanism and site of action of the drug in man is not known 
There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
Produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system co M P UTE R S AN D M E DI CI N E 
The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 
Metabolites of pemoline include pemoline conjugate, pemoline dione. mandelic acid. and unden 
tified polar compounds. CYLERT is excreted primarily by the kidneys; approximately 75% of an oral 
k dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un- 
BE changed 
3 CYLERT (pemoline) has a gradual onset of action. Using the recommended schedule of dosage 
f titration. significant clinical benefit may not be evident until the third or fourth week of drug 
Pi administration 


INDICATIONS: CYLERT ıs indicated as an integral part of a total treatment program which typically 
b includes other remedial measures (psychological, educational. social) for a stabilizing effect in 
\ children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility, short attention span. hyperactivity 
emotional lability, and impulsivity. The diagnosis of this syndrome should not be made with finality 
j when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs 
f learning disability. and abnormal EEG may or may not be present, and a diagnosis of central nervous 
system dysfunction may or may not be warranted 
f Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past, a variety of terms has been associated with these signs 
>] and symptoms, including: Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood. Hyper 
E kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage, Minimal Cerebral Dysfunc- 
i tion, and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS ) 


u 
i 


i 
il 
ull 


t 
7 
t 





WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore, growth should be monitored during treatment 





i PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- This bi-monthly publication is an invalu- 
terized by moderate to severe distractibility short attention span. hyperactivity. emotional lability able source of information on the latest 
and impulsivity. It should be considered only in light of the complete history and evaluation of the Fi i . 
ene The decision to prescribe CYLERT should depend on the physician's assessment of the developments in medical computing 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics technology. Produced by the AMA Com- 
' Wheg these symptoms a ciated with acute st t treatment with CYLERT A P 
js bain nese org re associated with acute stress reactions. treatment wi Is puters Systems in Medicine Program, 
Long-term effects of CYLERT in children have not been well established ici 
Liver function tests should be performed prior to and periodically during therapy with CYLERT The Computers and — ne re idah in 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See | clini- 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) ways computer tec no ogy S use 
à eR u be administered with caution to patients with significantly impaired hepatic or cally and adminstratively In private prac- 
E renal function f A $. É 
The interaction of CYLERT with other drugs has not been studied in humans. Patients who are tices, hospitals, clinics, and medical 
x receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be a aes 
; monitored carefully Ak a k i societies. í 
s CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
Í pharmacologic similarity of pemoline to other psychostimulants with known dependence liability il h e fo rm at of Co m p ute rsan d 
suggests that psychological and/or physical dependence might also occur with CYLERT There have i i j j 
f been isolated reports of transient psychotic symptoms occurring in adults following the long-term Medicine emphasizes brief arti cles 
f misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally which convey the fundamental concepts 
unstable patients who may increase the dosage on their own initiative , | d A Ji ti tl . 
; Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy Involved In app ications nil y $ ries 
and lactation has not been established i 
Studies in rats have shown an increased incidence of stillbirths and cannibalization when as well as those In deve opmenta an 
pemoline was administered at a dose of 37.5 mg kg day Postnatal survival of offspring was experimental stages. 
E 2 oni ahd alia ag Plug into the medical computing infor 
| ADVERSE REACTIONS: insomnia is the most frequently reported side effect of CYLERT, it usually A g 2 p g 
; occurs early in therapy. prior to an optimum therapeutic response. In the majority of cases it 1s mation network: subscribe to Computers 
transient in nature or responds to a reduction in dosage i 
| Anorexia with weight loss may occur during the first weeks of therapy In the majority of cases it 1s and Medicine today! 


|; transient in nature: weight gain usually resumes within three to six months 
Stomach ache, skin rashes, increased irritability. mild depression. nausea. dizziness. headache. 
drowsiness. and hallucinations have been reported 
Elevations of SGOT, SGPT, and serum LDH have occurred in patients taking CYLERT, usually after 
several months of therapy These effects appear to be reversible upon withdrawal of the drug, and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal relationship between the drug and 
i this clinical finding has not been established 
The following CNS effects have been reported with the use of CYLERT: dyskinetic movements of the 
tongue. lips, face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
seizures. A definite causal relationship between CYLERT and these reactions has not been estab 
lished 
j Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy If adverse reactions are of a significant or protracted nature. dosage should 
be reduced or the drug discontinued 


[ere oY ee a 


Subscriber Services 
American Medical Association 
535 N. Dearborn St. 

Chicago, IL 60610 


! wish to subscribe to Computers and 
Medicine for the period indicated be- 
low. Enclosed is my check (payable to 
AMA) for $ ; 


C 1 year subscription, 6 issues: 
$12 U.S. and U.S. Poss. 


O 2 year subscription, 12 issues 
$20 U.S. and U.S. Poss. 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation, restless 
ness. hallucinations. dyskinetic movements and tachycardia. The treatment tor an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant Management is 
j Primarily symptomatic and may include induction of emesis or gastric lavage. sedation. and other 
appropriate supportive measures 
Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value. 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg/day This daily dose should be gradually 
increased by 18.75 mg at one week intervals until the desired clinical response is obtained. The 
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flowing, who have confirmed in a most tangible and unselfish manner their devotion to 
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and readers, and through them to the community of patients we all serve.—ED. 
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Original Contributions 


Neuropsychologic Outcome After Open-Heart Surgery 


Kyösti A. Sotaniemi, MD; Antero Juolasmaa, MA; Eero T. Hokkanen, MD 


è A neuropsychologic (NP) study was 
carried out on 49 patients who had had 
cardiac valvular replacement to investi- 
gate the determinants of postoperative 
outcome. The results were assessed 
together with operative data and with neu- 
rologic and quantitative EEG (QEEG) find- 
ings. Of the operative variables, perfusion 
time and unexpected intraoperative 
events were the most important factors 
leading to postoperative NP impairment. 
Clinical neurologic outcome correlated 
positively with NP changes. Differences 
bejween various cardiologic and age 
groups were found in the postoperative 
NP findings. Changes in frequency in 
QEEG reflected the NP changes more 
reliably than did amplitude. Significantly 
one of the tests, a modification of the 
Stroop color test, was found to be prog- 
nostically important, suggesting that it 
might be possible to construct test bat- 
teries of value in predicting high operative 
risk. The results show that multiparameter 
investigation using NP testing together 
with clinical and QEEG follow-up is useful 
in the assessment of cerebral disorders 
attributable to open-heart surgery. 

(Arch Neurol 38:2-8, 1981) 


Ding the past two decades, CNS 

dysfunction following cardiac sur- 
gery has been documented in several 
reports. A number of neurologic,'-* 
EEG,** neuropathologic,** and experi- 
mental investigations* have verified 
cerebral damage after heart opera- 


Accepted for publication April 12, 1980. 

From the Departments of Neurology (Drs 
Sotaniemi and Hokkanen) and Neurosurgery (Mr 
Juolasmaa), University of Oulu, Oulu, Finland. 

Reprint requests to Department of Neurology, 
University of Oulu, 90220 Oulu 22, Finland (Dr 
Sotaniemi). 


2 Arch Neurol—Vol 38, Jan 1981 


tions using extracorporeal circulation 
(ECC). Intellectual and personality 
disturbances appearing separately or 
together with other neurologic signs 
have been reported.'°-" 

Postoperative cerebral complica- 
tions have reportedly been decreasing 
as more efficient and safe ECC 
devices have beem developed,''® but 
since the total elimination of compli- 
cations is unlikely.’~" they will pose a 
continuing challenge to technical and 
surgical advances. Although the post- 
operative CNS disorders are usually 
mild and transient, they may mar an 
otherwise successful outcome and may 
leave permanent residual. 

The potential dangers of ECC are 
important because of the increasing 
number of valvular operations and the 
development of coronary bypass sur- 
gery, with which CNS disorders are 
also associated.*’=* Since the causes 
and mechanisms of cerebral complica- 
tions are still somewhat controver- 
sial 7° it is necessary to gather all 
available clinical and investigatory 
information in order to make cardiac 
operations as safe as possible. 

In previous reports, the postopera- 
tive disorders have most commonly 
been studied with either neurologic, 
psychologic, or EEG methods alone; 
combined investigations are rare. 
Studies of severa! aspects of cerebral 
function done contemporaneously 
could be of value in the assessment of 
CNS complications. The present study 
was designed to (1) develop a practical 
psychometric test battery for the eval- 
uation of intellectual dysfunction; (2) 
investigate the incidence and deter- 
minants of posteperative disorders; 
(3) determine the long-term postoper- 
ative neuropsychologic (NP) outcome; 
and (4) compare and correlate NP 


results with neurologic and EEG 
(quantitative EEG [QEEG]) findings. 


PATIENTS AND METHODS 
Patients and Operative Procedures 


Of the 55 patients admitted to the hospi- 
tal for cardiac valvular replacement during 
the period under survey, 49 were included 
in the study. Three patients were excluded 
because of their inadequate knowledge of 
the Finnish language. Three patients did 
not survive to be examined according to 
the full protocol and were thus excluded. 
There were 33 men and 16 women. The 
ages ranged from 15 to 65 years, with a 
mean age of 41.4 + 10.7 years. All except 
one of the patients were right-handed. The 
main characteristics and operative vari- 
ables of the sample are given in Table 1. 

A preoperative cardiac catheterization 
had been performed in all the cases. All 
operations were carried out with the aid of 
a bubble oxygenator using nonpu_satile 
flows, moderate hemodilution technique, 
and hypothermia (esophageal temperature, 
30 to 32 °C). The Bjérk-Shiley prosthesis 
was used in all cases. 


Design of the Study 


Preoperatively, the patients underwent 
two neurologic and QEEG investigations 
on the fifth and second day before surgery. 
An NP examination was performed once 
(five days preoperatively). The postepera- 
tive follow-up lasted one year. The first 
postoperative evaluation took place ten 
days after operation and included only 
neurologic and QEEG examinations. The 
first postoperative NP assessment was 
done two months after operation, together 
with neurologic and QEEG examinations. 
The later investigations, timed 5, 8, and 12 
months after operation, included all three 
methods of examination. 


Neurologic Evaluation 


The complete clinical neurologic investi- 
gation was always performed by one of us 
(K.A.S.). In all cases, the examinations 
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Mean Edu- 
cation, yr 


40.8 
(+ 10.8) 


Cardiologic Group 
(Replaced Valve) 
M 
Aortic Mitral Both 
42.6 
(+ 10.5) 





(+ 33.3) (+ 28.8) 


*NC inc cates m cerebral complications; CC, cerebral complications postoperatively; preoperative to second follow-up NC, 26, and CC, 23; third 
follow-up, WC, 26, anc CC. 22; fourth follow-up, NC, 25, CC, 20; fifth follow-up, NC, 18, CC, 17. 


included consideration of motor, sensory, 
coorcinatve, amd cognitive functions. 
Fosteperstively,all signs of CNS involve- 
ment noi presnt »reoperatively were 
registered rezarless of their severity. 


EEG 


Computerized EEG analysis was carried 
oat with use of teve methods of quantifica- 
tion: the fast Towrier transform (FFT) 
analysis** and tae Normalized Slope De- 
seriptors (NSDsz) aralysis.*°°* Standard 
pariete-cecip tal regions (P4-02 in the right 
and P301 im the eft hemisphere) were 
investigated. Tree 10-s intervals were 
analyzed simult-neously from the hemi- 
spheres. Details ef tae used QEEG methods 
and equipment aave been described pre- 
viously. 

The following QEEG parameters were 
used: (1) FFT vaciables: mean frequency; a 
mean frequency; »deak frequency; a/ô- 
ratio; {e + Bir + 96)-ratio; skewness, 
kurtosis: end (2) NS) parameters: activity; 
mobility; eomple<itr. 


NP Assessment 


Color Naming.—Ttis is a modification of 
the Stroop color zes-.™-" The version used 
consists: <f ‘two pacts: (1) the subject is 
required to readaleac as quickly as possi- 
bie 12 ros wth even color names on each, 
typed in Haex; (5) the same color names as 
ir the first pamt have been printed in 
differen’ colers; the subject is asked to 
name the solars & fas" as he can and not to 
read the text The variables are (1) time in 
seconds im readmg the black text (black 
text time); (£) time in seconds in reading 
the coor text (oler text time); and (3) 
number of errors in the color text reading 
(color text errors. in addition to its value 
as a measure of reacing fluency and its 
velue in detectin- dscrders of color vision, 
the test is primerily £ measure of mental 
flexibility or alzlity to shift perceptual 
set.” 

Learning Test.-This is a series of 12 
words learnec by-rote.”’ The variable is the 
number of wards ea-ned. The test is a pure 
verbal test and is swoposed to measure the 
fimetionine cf tae e't (dominant) hemi- 
sphere. 

Triangies.—Small triangles printed on a 
paper ave conne-ted with a line.” The 
subjeet proceeds aleng the route as far as 
he can, placing asado- with a pencil in each 
triangle The variaole is the number of 
triangles mackee im 60 s. The test is a 
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Table 2.—Tests Showing Significant Differences Between Postoperatively 
Neurologically Noncomplicated (NC Group) and Complicatec (CC Group) Patients 


Investigation 
Time 


Preoperative 
Second follow-up 


Test 
Color text errors 


Color text time 
Recognition of designs 
Digits backwards 
Color text time 
Recognition of designs 
Maze errors 

Color text errors 
Recognition of designs 
Kohs’ block test 

Color text errors 
Recognition of designs 


Third follow-up 


Fourth follow-up 


Fifth follow-up 





measure of psychomotor speed. 

Maze Test.—This is a simplified version 
of the Porteus maze test.” Only the most 
difficult item of the Adult I or I series has 
been used. The variables are (1) perform- 
ance time in seconds (maze time); (2) error 
score (maze errors). The maze test has 
generally been considered a measure of 
planning ability** and can be regarded as a 
test of frontal-lobe function.” 

Symmetric Drawing.—The subjec: is asked 
to draw a symmetric mirror image of a 
model resembling half of an oak leaf.” 
The variables are (1) number of reversals 
and (2) general form level. 

Recognition of Designs.—This is a test of 
immediate visual memory.” The subject is 
shown 11 abstract designs for 5 s each. 
Thereafter, he is shown 11 series of 
designs, five alternatives in each, one of 
the five being one of the 11 test designs. 
The test design has to be recognized. The 
variable is the number of correct recogni- 
tions. Both symmetric drawing and recog- 
nition of designs are supposed to test the 
function of the right (nondominant) hemi- 
sphere, mainly because of their strong 
visual component. 

Kohs’ Block Design.—This is a Goldstein- 
Scheerer modification. The variable is the 
test score obtained by means of the system 
of Goldstein and Scheerer. The test is 
primarily a measure of visuoconstructive 
ability and it is sensitive to postcentral 
lesions.” 

Digits Backwards.—This is a classic test of 
attention and audioverbal immediate 
memory. The digit series used have been 
adopted from the Wechsler Adult Intelli- 


Mean Sccre Value (+ SD) 


eh 


NC Group CC Group P value 
9.08 + 1.44 €95 + 3.04 < .001 


7.46 + 2.56 £48 + 375 
7.42 + 1.92 €00 + 235 


6.15 + 1.54 1.31 
= 


7.81 
7.42 + 


gence Scale (Finrish version).** The vari- 
able is the numbe= of digits in the longest 
series remembered correctly. The test. is 
regarded as a general indicator of cerebral 
dysfunction without any specific localiza- 
tion value. Some of these tests were 
selected to form æ measure of general NP 
performance, the sum seore being called 
the NP index. 


Patient Grouping 


The patients were grouped according to 
(1) the neurologic outcome at first follow- 
up—the noncomplicated (NC) group and 
the group displaying cerebral complica- 
tions (CC) (Table 1); (2) the main cardio- 
logic diagnosis: aortic, mitral, and multiple 
valve (aortic and mitral) disease groups 
(Table 1); and (3) whether they showed a 
rise (group 1) or a “all (greup 2) in their NP 
index values at second follow-up investiga- 
tion. 


Statistical Methods 


The mean values of the two preoperative 
QEEGs were considered to represent the 
basic preoperative state. In each of the NP 
subtests, the observed seores were stan- 
dardized to a scale from 0 to 10, in which 
the 0 score represents tetal performance 
inability. The differences between the pre- 
operative and postoperative results were 
analyzed with a ¢ test for correlated means; 
the differences between patient groups 
were analyzed with a ¢ test for indepen- 
dent means. Multiple linear regression 
analysis was usec in calculating correla- 
tions between the NP and QEEG 
changes. 
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Fig 1.—Top and bottom, Follow-up of performance levels of postoperatively neurologi- 
cally noncomplicated (NC) and cerebrally complicated (CC) patient groups. Results are 
presented as change scores indicating difference between values of each of follow-up 
(FU) investigations and postoperative score value. Absolute preoperative values are also 


shown in each curve. Statistically significant changes are marked with x's. 


RESULTS 
Clinical Aspects 

Postoperative (first follow-up) clini- 
cal signs of CNS involvement were 
detected in 23 (the CC group) of the 49 
patients (47%). Symptoms of unilater- 
al hemispheral involvement were seen 
in 15 cases; the signs were left-sided 
in ten and right-sided in five cases. 
The remaining eight patients dis- 
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played various abnormalities. Most 
commonly, the symptoms were mild 
and had disappeared before the sec- 
ond follow-up investigation; one year 
after operation (fifth follow-up), re- 
sidual signs could be detected in two 
patients. Table 1 lists the main charac- 
teristics of the NC and CC groups. 
Perfusion time was the most impor- 
tant factor of clinical outcome. 


NP Outcome in Relation 
to Clinical Findings 


The Subtests.—The NC and CC 
groups had equal preoperative scores, 
except in the color naming test the 
CC group had a statistically signifi- 
cantly (P < .001) lower score than the 
NC group (Table 2). This color text 
errors subtest was the only test with 
prognostic importance: there were 12 
patients who showed a poor preopera- 
tive performance, making five or 
more errors (score < 5 in 0 to 10 scale), 
and ten of them (83.3%) displayed 
clinical signs of hemispheral involve- 
ment at the first follow-up. 

The subtests showing statistically 
significant postoperative differences 
between the clinical groups are pre- 
sented in Table 2. The recognition of 
designs test was the most reliable test 
in differentiating the NC and CC 
groups. The preoperatively observed 
disparity in the color text errors dis- 
appeared during the follow-up peri- 
od. 

The postoperative changes of the 
NC and CC groups in each subtest are 
presented in Fig 1 as change scores 
giving the difference between the 
preoperative and cach of the follow-up 
investigations. The NC group experi- 
enced a statistically significant sec- 
ond follow-up rise in five subtests, 
while the same was true in only two 
tests in the CC group. Impairment 
was found in two tests in the NC 
group and in five tests in the other 
group. During the later follow-up peri- 
od, the NC group displayed a statisti- 
cally highly significant (P < .001) 
score gain in six tests, but such a 
change was not seen in any of the 
tests in the CC group. 

The NP Index.—Of the total number 
of 12 subtests, the seven showing the 
clearest differences between the NC 
and CC groups were selected to form a 
sum score (NP index) used in more 
detailed analyses. The tests were color 
text time; learning test; triangles; 
maze time; symmetric drawing (gen- 
eral form level); recognition of de- 
signs; and digits backwards test. 

The preoperative NP index values 
of the NC and CC groups were equal 
(41.2 + 10.4 and 39.6 + 13.1, respec- 
tively). The NP index change scores 
are presented in Fig 2. The NC group 
experienced a statistically highly sig- 
nificant (P < .0001) rise in the very 
first postoperative investigation (sec- 
ond follow-up) and a steady increase 
was seen thereafter. On the contrary, 
the CC group did not gain any signif- 
icant rise before the fourth follow-up 
investigation. During the last three 


Neuropsychologic Outcome—Sotaniemi et al 


follew-u» months, a tendency toward 
impairment was observed in 17 
patients (eight NS and nine CC cases). 
This change was slight in the NC 
group but marked in the CC group 
(Fig 2). This late -versening was main- 
ly tae resalt of impairment of the 
scores in the sugzested nondominant 
hemisphere tests (maze test, symmet- 
ric drawing). The phenomenon was 
independent of =>, preoperative NP 
performanee leve:, and case history. 

A fall in the NP ndex (from preop- 
eratrve to secend follow-up was 
observed im 13 (66.5%) of the CC 
patients but in oly two (7.7%) of the 
NC patients, the di ference being sta- 
tistically significan= (P < .01). Hence, 
a postoperative fal in the NP index 
agreed with the irst-follow-up clini- 
cal inpairment in 86.7%. At the second 
fellow-up investizetion, 13 patients 
still displayed dimical signs; NP index 
impairment was ebvious in 11 (84.6%) 
of them. 

Symptems of only unilateral hemi- 
spheral invelvemen: were found in 15 
cases. In the right hemispheral cases 
(ten subjects), almest all of the test 
scores decreased, sausing a fall in the 
NP index im eight cases, the impair- 
ment of ths group being significant 
(P < 059. By contrast, the left hemi- 
spheral sroap (five subjects) showed 
some inemes ef th2 values. 


The Effect of Operative Variables 
en the NP Index 


Age—The preoperative NP index 
value was feund be age-dependent 
(correlation coefficient, —0.50; linear 
regression analysis». The postopera- 
tive NP index changes showed a posi- 
tive, though net siznificant, correla- 
tion to age. The youngest patient 
group (15 to 29 years, seven subjects) 
gained ne noticeabe rise of the NP 
index until the fourth follow-up inves- 
tigation, while the ather groups (30 to 
44 years, 21;45 to 65 years, 21) showed 
a statistically signiicant rise of the 
values during all follow-up periods. 
The iste wersenizg was greatest in 
the cldest group- The incidence of 
clinica! complicatiens was equal in the 
age grouns (varying between 43% and 
48%). 

Sex—The women had a less advan- 
tageois NP index cutcome than the 
men ‘Fig 3). The emale and male 
groups had equal distribution of age, 
education, and elimieal complications, 
and tie perfusien time of the female 
group was even shorter than that of 
the male greup (Takle 1). Cardiologic 
factors formed the only obvious dif- 
ferenee: 44% of the women but only 
15% of the men had mitral disease. 
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Fig 2.—Follow-up (FU) of neuropsychologic indexes (sum score of seven psychometric 
tests) of postoperatively noncomplicated (NC) and cerebrally complicated (CC) patient 
groups. Ordinate indicates score change from basic preoperative value. 
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Fig 3.—Follow-up (FU) of neuropsychologic index change scores of postoperatively 
noncomplicated (NC) and cerebrally complicated (CC) men and women. 


Cardiologie Group.—The NP index 
score of the aortic group showed a 
significant (P < .01 at second follow- 
up and P < .001 later) rise postopera- 
tively, and the score gain at second 
follow-up was threefold when com- 
pared with the mitral group. In the 
mitral group, the NP index rise was 
statistically insignificant until the 
fourth follow-up. The course of the 
multiple valve group was equal with 
that of the mitral group. It is worth 
noting that except for the unequal sex 
distribution, the groups had no other 
differences. The late impairment of 
the mitral group was twofold when 
compared with the aortic group. 


Perfusion Time.—The NP index score 
of the short (less than two hours) 
perfusion time group (25) ose signifi- 
cantly (P< .01 at second follow-up 
and P < .0001 later) during the fol- 
low-up period, but the gair of the long 
(two-hours or more) perfusion time 
group (24) was insignificant before 
the third follow-up investigation. Par- 
adoxic late NP index mpairment 
was observed in 35% after a short 
perfusion, in contrast to 67% in the 
long-perfusion-time group 

Hypotension.—Mean arterial pres- 
sure fell to between 40 anc 50 mm Hg 
in 14 operations. Such mod2rate hypo- 
tension had no influence on the NP 
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index. In nine cases, hypotension 
even lasted for 25 minutes, and a fall 
in the NP index was observed in only 
two of them. 

Intraoperative Troubles.—Major dif- 
ficulties (massive bleeding, troubles 
with the oxygenator causing hypoxia, 
suspected embolization) occurred in 
nine operations; clinical complications 
were seen in all of them, and NP index 
impairment was obvious in eight 
cases. The later course of these 
patients was the least favorable in the 
whole sample; the preoperative values 
were not restored until eight months 
postoperatively. 

Relationship Between 
QEEG and NP Index 

Correlations between NP index and 
QEEG were calculated with use of 
multiple linear regression analysis in 
testing the NP index change against 
changes in FFT and NSD variables. 
The QEEG frequency changes were 
found to be more important than the 
amplitude changes. Of the numerous 
QEEG variables used, the FFT mean 
frequency and percentage ô activity 
proved to show the most significant 
correlations (Table 3). Changes in the 
right hemispheral values were more 
important than those in the left-side 
values. 

Figure 4 shows the relationship 
between the FFT mean frequency and 
the NP index in patient groups 
formed according to whether they 
showed a second-follow-up rise (group 
1) or a fall (group 2) in their NP index 
values. Group 1 experienced a slight 
and rapidly reversible mean frequen- 
cy decrease. By contrast, group 2 had 
shown a highly significant (P < .0001) 
mean frequency fall at first follow-up, 
the impairment being marked still at 
second follow-up. Furthermore, group 
2 had an increase in percentage 6 
activity (P < .001 at first follow-up 
and P< .05 at second follow-up), 
while group 2 showed only minor 
alterations, the difference in 6 change 
between the groups being significant 
(P = .002) at first follow-up. A similar 
difference between the groups was 
also found in changes in percentage 
activity (a/6)-ratio. 

Analysis of the 15 patients with 
unilateral disorders at first follow-up 
revealed that the left hemispheral 
group had only left-sided QEEG 
impairment, while the right. hemi- 


spheral cases displayed bilateral, 
though predominantly right-sided, 
changes. 

COMMENT 


The observed incidence (47%) of 
postoperative neurologic disorders 
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seems high when compared with inci- 
dences below 10% reported in some 
studies,'®*™ but agrees well with simi- 
lar prospective investigations'* giv- 
ing values between 30% and 58%. It is 
important to note that the present 
results cannot be directly compared 
with retrospective results™ and that 
the clinical criteria in the studies 
reporting low incidence values" 
have been very crude. Analogous cri- 
teria recording only obvious or severe 
defects would lead to an incidence of 
12% complications, but would be 
apparently too optimistic, overlooking 
slight but evident CNS dysfunction. 
Our findings are clearly supported by 
QEEG findings,” giving objective evi- 
dence of cerebral involvement. 

In contrast to earlier communica- 
tions" reporting doubtful or only 
tenuous correspondence between NP 
and clinical results, the present results 
showed a noticeable interrelationship 
between the outcomes supporting 
some other recent studies.'**? Ob- 
viously, one cannot expect a perfect 
parallelism because of the different 
levels of function that the various 
methods measure. 

The changes in most of the single 
psychometric tests were in accordance 
with the first-follow-up clinical out- 
come (Fig 1), but even more signifi- 
cant correlations would have been 
stated if the clinical evaluation had 
been made according to neurologic 
state at second follow-up, when the 
first postoperative NP assessment 
was done. The NP index, the con- 
structed sum score of seven tests, 
showed impairment in 8% of the NC 
group and in 57% of the CC group, but 
impairment was seen in 85% of the CC 
patients who still displayed signs at 
the second follow-up investigation. 
The visual tests and the tests measur- 
ing psychomotor speed and memory 
and attention seemed to reflect the 
clinical state more reliably than the 
verbal tests (Fig 1, Table 2), which is 
in agreement with previous find- 
ings.'* The postoperative differ- 
ences between the various patient 
groups are mostly differences in ra- 
pidity and magnitude of score gain 
which, in turn, must be attributed 
mainly to learning effects since there 
are no grounds'*"' to regard the 
changes as real improvement of intel- 
lectual functions caused by operative 
treatment. 

Our results might have shown still 
more clear correspondence between 
the clinical, QEEC, and psychometric 
results if the first postoperative NP 
evaluation had been made earlier than 
two months after operation. We used 


this timing in an attempt to exclude 
temporary changes known to appear 
even after general surgery" and to 
make the conditions of the patients as 
equal as possible. The main aim was to 
determine the long-term outcome at 
the time when the patients had 
returned to their usual circumstances 
and daily requirements. 

The role of the color-naming test is 
interesting because it seemed to have 
some predictive value not reported 
earlier. A poor operative performance 
level in this test was observed in 12 
cases, ten of which were found to 
display clinical complications. Opera- 
tive factors could possibly be attrib- 
uted to the complications in two of 
them, but no explanation could be 
found in the others; all except one of 
them showed a marked improvement 
of the score, making color blindness 
unlikely. Psychometric tests have 
usually failed to predict the postopera- 
tive course," but some recent results 
have been more encouraging. Willner 
et al'® have shown a test of analogical 
reasoning (the conceptual level analo- 
gy test) to have some ability to predict 
immediate as well as late postopera- 
tive outcome. Kilpatrick et al* found 
that a poor preoperative performance 
in digit span and trail-making test has 
a significant discriminative power in 
identifying those not surviving after 
surgery. Like Willner et al,” these 
authors concluded that preoperatively 
existing diffuse cerebral dysfunction 
might expain the unfavorable out- 
come of the surgery. As for our prog- 


nostic results, it is most interesting y 


that the trail-making test and the 
color-naming test we have used have 
some obvious similarities: both tests 
measure attention, concentration, 
arousal, and mental flexibility. These 
functions are most easily affected by 
any kind of cerebral dysfunction. In 
this sense, our results give support to 
the earlier findings and the hypothe- 
sis that preexisting, even slight, cere- 
bral dysfunction makes the brains of 
these patients especially vulnerable to 
the strains of surgery. 

The present and earlier results sug- 
gest that it is possible to construct a 
test battery to identify patients with 
high risk of cerebral complications. 
More research is needed to get infor- 
mation about the reliability or replica- 
bility of the various predictive signs 
as well as to reach a practically signif- 
icant level of prediction. 

Although the general performance 
level was age-dependent, age over 30 
years did not seem to be an important 
factor of postoperative outcome. In- 
terestingly, the youngest group (15 to 
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29 years) showed tne least advanta- 
geous score æain. All patients in this 
group were dassifi2d as having a con- 
genital (acrt) valve disease, which 
was the only observed difference 
between the age groups. The youngest 
group also showed more severe QEEG 
changes than the ether groups.” Our 
results, supporting the previous find- 
ings of Lee et al’? and in contrast to 
the results of Åberg and Kihlgren," 
show that age alone is not a major 
ceterminart of pos-operative outcome 
and, en the other hand, emphasize the 
mle of heart disease. 

Several findings provided addition- 
al proof of the eardiologic factors 
being significant determinants of the 
outcome For instance, the postopera- 
t ve disparity between the sexes (Fig 
3) camnet be explained by any other 
facters ‘hen cardiologic differences. 
In our sample, the women suffered 
f-om mitral disease far more often 
than the men. The well-known differ- 
ences between the postoperative car- 
diolegic outcomes ef different valvu- 
ler diseases, such as the far less 
advantageous results after mitral 
valve reclacement in comparison with 
aerticoperations,*° make it reasonable 
tc suppose that there could also be 
dffereness in cerebral circulatory 
outcomes. Cn the other hand, the car- 
dologie facters obviously result in 
preoperativ differences that may 
regulate the susceptibility to CNS dis- 
orders. Most comnenly, the mitral 
patients nave suffered from their dis- 
ease for years and also have a great 
rsk ef embolic ccrplications.” By 
centrast, aertic patients suffer from a 
dsease that is rapid in its develop- 
ment amd is soon life-threatening, 
Operative treatmen: being necessary 
several years earlier than in mitral 
dease. In this samole, it became evi- 
dent that the postoozrative perform- 
arce score cain was distinctly slower 
im the mitral group than in the aortic 
group. Tie mitral group showed no 
s@re im-rease before the eighth 
pestoperstive month (fourth follow- 
up), the cange ther being as great as 
the aortie growp had already experi- 
enced six months earlier (fourth fol- 
low-up). Mereover, the paradoxical 
laze impairment olserved after the 
foarth follow-wp was greater in the 
m tral cases than ir the aortic cases. 
The rekitiomship between the heart 
disease and NP outecme has received 
relatively little attention, and the 
present results must be reassessed 
after a more detailed analysis of car- 
divlogic factors together with neuro- 
logic and QEBG variables. 

Postoperaczive diserders have often 


Arch Neurel—Ve! 38, wan 1981 


Correlation Between 
Neuropsychologic Index 
Change and QEEG Change 
From Preoperative to 
Second Follow-up All 
FFT mean frequency+ + 0.24 


% ô activity — 0.36 
*QEEG indicates quantitative EEG. 


}FFT indicates fast Fourier transform. 
{CC indicates cerebral complications. 
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Fig 4.—Follow-up (FU) relationshio between neuropsychologic irdex change score and 
fast Fourier transform (FFT) quantitative EEG (QEEG) analysis mean frequency changes 
of patients showing postoperative neuropsychologic index improvement (group 1) and 
impairment (group 2). Mean frequency FFT values have been obtained from right 
hemispheres (parieto-occipital electrodes, P4-02). 


been attributed to hypotensive epi- 
sodes during operation,?"'? and 50 mm 
Hg has been claimed the critical 
limit of blood pressure. In our series, 
there were several operations during 
which episodes (lasting for even 25 
minutes) with mean arterial pressure 
between 40 and 50 mm Hg were 
recorded. Such hypotension was not 
found to have any clinical,” NP, or 
QEEG” consequences. Our results 
support some other previous re- 
ports, ° and it seems that the 
effects of hypotension are dependent 
on other coincident factors. On the 
other hand, it might be that the mean 
arterial pressure is not a reliable indi- 
cator of cerebral circulation. There- 
fore, for cerebral surveillance, we 
have started using perfusion pressure 
together with QEEG and other meas- 
urements.” 

In accordance with several previous 
studies,?"*""*-"641 the importance of 
the duration of perfusion was clear- 


cut; a duration of more than two hours 
increased the risk of NP impairment 
threefold when compared with shorter 
perfusion time. Of the other intraop- 
erative variables, unexpected events, 
particularly difficulties with the oxy- 
genator, were found te be important 
since they were almost invariably fol- 
lowed by NP impairment. This leads 
us to conclude that the present extra- 
corporeal circulation devices are not 
perfectly adequate in replacing the 
normal cardiorespiratery functions. 
There is a great need to develop pre- 
ventive measures and methods for 
intraoperative sirveillance that are 
more effective than those now avail- 
able. 

Changes in some of the used QEEG 
variables showed interesting parallels 
with NP changes. Although the 
results do not verify any direct reci- 
procity, the existence ef which would 
be even most unl kely, they show that 
the QEEG being an objective measure 
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of cerebral functional conditions car- 
ries information that may be useful in 
NP investigations. 


CONCLUSIONS 


First, the CNS effects of cardiac 
valvular disease and operation cannot 
be evaluated with any precision with- 
out contemporaneous use of several 
indicators, each reflecting different 
aspects of the cerebral functions. Con- 
sideration of only clinical or EEG or 
psychometric measurements will ob- 
viously fail to take account of some 
affections and give groundlessly op- 
timistic results. The main aim of this 
kind of investigation is to reveal the 
causes of CNS disorders, and if the 
disorder is inadequately detected, its 
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determinants will also be missed. 

Second, the observed differences 
between the NP outcomes of various 
cardiologic groups without any evi- 
dence of other differences suggest 
that in addition to the well-known 
risks of extracorporeal circulation, the 
cardiologic factors also are involved in 
determining the outcome of at least 
some features of CNS complications. 
Further research is needed to show 
whether or not it is possible to make 
practical conclusions concerning, for 
instance, the most beneficial timing 
of operative treatment in different 
cardiac diseases or possible pathogno- 
monic signs warning of cerebral 
threats. 

Third, the occurrence of cerebral 
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Evaluation of Pulmonary Function 
in Neuromuscular Disease 


Robert C. Griggs, MD; Katherine M. Donohoe, RN, MS; Mark J. Utell, MD; 
Dawid Goldblatt, MD; Richard T. Moxley III, MD 


© Pulmonary function tests were per- 
formed.en 40 patients with neuromuscular 
disease. The maximum expiratory pres- 
Sure was the most sensitive indicator of 
weakness anc was decreased in 87% of 
adwit setients. A comparison of Stead- 
Wells, elecironic (Vanguard), and bellows 
Spirome=ry 'Vitalor) indicated an excellent 
correlation between the Stead-Wells and 
electronic ¢evices. The bellows spirome- 
ter cons stently underestimated volumes, 
part cularly in severely weak patients. 

(Arch Meeroi 389-12, 1981) 


The evaluation of respiratory muscle 

function is helpful in anticipating 
respiratery insuficiency in patients 
with neuromuscular disease.’? Se- 
quential outpatient studies of pulmo- 
nary function permit early recogni- 
tion = such complications as 
ateleetasis, infeetion, pneumothorax, 
and congestixe heart failure. Pulmo- 
nary fumetcom changes may dictate a 
change in management in such treata- 
ble disorders as myasthenia gravis 
and provide useful objective criteria 
in therapeutic trials: 

Maximum stacie pressures have 
been repertec to be abnormal early in 
the course of meuromuscular disease in 
the face of normal spirometrie val- 
ues.”" Despite hese observations, 
many recent reports of pulmonary 
funecion studies im neuromuscular dis- 
ease de not include maximum static 
pressure determinations. 

A system fer monitoring pulmonary 
funetion of outpatients requires a reli- 
able portable system; the studies 
should be simply performed and easily 
analyzed Our hospital has used a bel- 
lows spirometer (Vitalor) for more 
than a decade snd has made this 
equipment available on each medical 
inpatient and outpetient division and 
in the emergency department. Over 
the past several y2ars we have noted 
that several patients with neuromus- 
cular disease demens-rating extreme- 
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ly low vital capacities (< 300 mL) as 
measured with the bellows spirometer 
subsequently had greater values 
(> 600 mL) during formal evaluation 
of pulmonary function. We, therefore, 
have prospectively compared the re- 
producibility and reliability of the bel- 
lows spirometry and the Stead-Wells 
spirometry in four groups of patients 
with neuromuscular disease. In addi- 
tion, we have assessed an electronic 
spirometer (Vanguard) recently re- 
ported to be accurate in patients with 
neuromuscular disease.’ The relative 
value and reproducibility of static 
pressures were determined in this 
same group of patients. 


METHODS 
Subjects 


We evaluated prospectively the condi- 
tions of 40 patients who were divided into 
the following four groups of ten: myotonic 
dystrophy, Duchenne’s dystrophy, myas- 
thenia gravis, and amyotrophic lateral scle- 
rosis (ALS). Table 1 gives the clinical char- 
acteristics of the patients. No subject had 
evidence of acute respiratory or cardiac 
failure at the time of study. Chest roent- 
genograms revealed no evidence of acute 
pulmonary infiltrate. All patients with 
myotonic dystrophy had the characteristic 
distribution of weakness, as well as clinical 
and electromyographie evidence of myo- 
tonia and other stigmas of the disease. All 
had a family history consistent with an 
autosomal dominant hereditary pattern. 
Patients with Duchenne’s dystrophy had a 
characteristic clinical picture with onset of 
weakness before the age of 5 years, a 
creatine kinase level elevated to 20 times 
normal, and biopsy and electromyographie 
findings consistent with the disease. 
Patients with myasthenia gravis had gen- 
eralized disease with evidence of patholog- 
ic fatigability and a positive edrophonium 
hydrochloride test. Patients with ALS had 
evidence of upper and lower motor neuron 


disease in all four limbs, except for two 
patients with evidence ef only lower motor 
neuron disease. 

Our protocol included duplicate pulmo- 
nary function studies performed within a 


24-hour period. In patients with myasthe- . 


nia gravis, testing was arranged to corre- 
late as closely as possible to their anticho- 
linesterase schedule. Although scheduling 
of duplicate tests was net randomized, 
roughly half of the patients had their ini- 
tial testing in tae pulmonary laboratory 
and half in the Neuremuscular Disease 
Clinic. An experienced technician per- 
formed the studies in the palmonary labo- 
ratory and a nurse clinician performed 
similar tests in tae clinic. The subjects or 
their parents (for children) gave informed 
consent for the study after procedures 
were fully explained to them. The protocol 
was approved by the Medical Center Com- 


mittee on Investigations Involving Human * 


Subjects. 


Maximum Static Pressures 


Maximum expiratory pressure (MEP) 
and maximum inspiratory pressure (MIP) 
were measured as previously described’ 
with the use of a manometer that includes 
a small-bore air .eak to avoid spuriously 
high readings resulting from generation of 
buccal pressure. 

The laboratory and the clinic used identi- 
cal devices, perfermed measurements in 
triplicate, and recorded the highest value. 
Data were analyzed and compared with 
previously published normal static pres- 
sure values." The MEP data for the 
patients with Ducaenne’s muscular dystro- 
phy have been pletted as absolute values 
since relatively few norma) MEP values 
have been reported for children. 


Spirometry 


Stead-Wells.—Forced vital capacity 
(FVC), forced expiratory volume in 1 s 
(FEV,), maximum midexpiratory flow rate 
(MMEFR), and meximum voluntary venti- 
lation (MVV) were measured on a water 
seal, Stead-Wells spirometer with a low 
resistance to flow” All values were com- 
pared with previously published nor- 
mal values. %1 

Electronic—An electranie spirometer 
(Vanguard D-500) with digital recording 
display also was used to determine FVC, 
FEV,, MMEFR.” This spirometer uses a 
sensor for single-patient use, terminated 
by a filter sheet that ereates pressure 


Table 1.—Clinical Characteristics of Patients 


Myotonic 
Dystrophy 
(n = 10) 


Gravis 


Age, yr 
Mean 38.1 45.8 
Range 28-50 21-80 
M 7/10 ~ 1/10 
Smokers 7/10 2/10 
Ambulatory 9/10 10/10 





Myasthenia 


(n = 10) 


Duchenne’s 
Dystrophy 
(n = 10) 


Amyotrophic 
Lateral Sclerosis 
(n = 10) 


50.6 

21-71 6-13 
5/10 10/10 
6/10 0/10 
4/10 6/10 
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proportional to gas flow. The sensor is of 
low resistance (0.31 em H.0/s). Calibration 
with a 3-L syringe demonstrated the spi- 
rometer to be accurate within 5% over flow 
rates of 7 to 180 L/s. 

Bellows.—A bellows spirometer (Vitalor) 
was used to measure FVC, FEV,, and 
MMEFR." Although no calibration device 
is supplied for this machine, the 3-L 
syringe was adapted to the bellows spiro- 
meter. Values for volumes were consistent- 
ly 100 to 400 ce reduced at all flow rates 
tested for volumes between 500 and 3,000 
mL. 


RESULTS 
Static Pressure Determinations 


The MEP but not the MIP was 
markedly reduced in adult patients 
with neuromuscular disease (Fig 1). In 


* 26 of the 30 patients (87%) with myo- 


tonic dystrophy, ALS, and myasthenia 
gravis, the MEP was reduced below 
80% of predicted; in 20 of the patients 
(66%) the MEP was reduced below 50% 
of predicted. Although no effort was 
made to control for disease severity in 
the three disorders, there was a 
remarkably similar reduction of MEP 
in patients with myotonic dystrophy, 
despite the fact that all but one was 
still ambulatory. 

Static pressure determinations 
(MEP) performed in the pulmonary 
laboratory and in the clinics differed 
by less than 15% for all but two of the 
patients with myotonic dystrophy and 
ALS and had a mean variation of 13%. 
The MEP determinations in patients 
with myasthenia gravis, however, 
were less reproducible (mean varia- 
tion 33%) and may have reflected the 
fluctuating strength of such patients. 
Testing in children with Duchenne’s 
dystrophy was not reproducible be- 
tween the laboratories. Sequential 
studies of a single patient with 
Duchenne’s dystrophy during a period 
of 15 days showed that values 
remained quite variable even after 
repeated testing. 


Spirometry 


Stead-Wells spirometry demon- 
strated a reduced FVC in 85% of 
patients compared with the predicted 
(Fig 2). Only two of 40 patients had 
values that fell below 50% of predicted 
for FVC (Table 2) compared with 26 of 
30 with MEP values below 50% pre- 
dicted. Similarly, the MVV (Fig 3) was 
reduced below 50% in only four 
patients (10%). 

A comparison between the Stead- 
Wells and electronic spirometers dem- 
onstrated good correlation on all tests 
(Table 2). The correlation was poorest 
for patients with Duchenne’s dystro- 
phy (Fig 2 and 3) where a difference 
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Fig 1.—Static pressures in patients with myotonic dystrophy (top left), myasthenia gravis 
(top right), amyotrophic lateral sclerosis (bottom left), and Duchenne’s dystrophy 
(bottom right). Pressures in Duchenne’s dystrophy are expressed in millimeters of 
mercury since predicted values for children are unavailable. Maximum inspiratory 
pressures (IPs) were greater than 80% predicted in 25 of 30 patients tested. Maximum 
expiratory pressures (EPs) were less than 80% predicted in 19 of 30 adults (Pulmonary 
Function Laboratory [Lab]) and 26 of 30 adults (Outpatient Clinic [Clinic]). On paired t 
test of EP and IP for adults there was no significant difference between the Lab and 


Clinic. 


of 33% was recorded in one patient. 
This patient was 7 years old and was 
slightly retarded, suggesting that 
poor cooperation may have been a 
factor. Correlation between the two 
tests was notably good in patients 
with diminished function (Fig 2 
and 3). 

By comparison, results with the 
Stead-Wells and the bellows spirome- 
ter were strikingly divergent. The bel- 
lows spirometer tended to underesti- 
mate FVC and FEV, considerably 
(Table 2, Fig 3). The discrepancy was 
smaller in patients with normal or 


near-normal volumes but was of major 
consequence in patients with low vol- 
umes. In patients with FVCs, FEV,s, 
and MMEFRs less than 75% of 
normal, bellows spirometer values 
were often one half or less than one 
half of the Stead-Wells determina- 
tion. 


COMMENT 


In this study, we assessed the relia- 
bility of several devices for the out- 
patient evaluation of pulmonary func- 
tion in patients with neuromuscular 
disease. Although none of the tech- 
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niques investigated is new, to our 
knewiedge comparative studies be- 
tween difterent methods are lacking. 
In additien, the reliability has not 
been establishec in a cross section of 
chi¢ren and adults with muscle weak- 
nes Our studies iave confirmed that 
MEP is often mete sensitive to the 
preseace ef muscle weakness than is 
spiremetric assessment of lung vol- 
umes. The MEF was more sensitive 
than the MIP and was reproducible in 
patients with myoconic dystrophy and 
ALS ut mot in patients with myas- 
thenia gravis er children with Du- 
cheme dystrophy. Follow-up studies 
of Datients with Duchenne’s dystro- 
phy hawe suggested that a training 
effect occurs and tae MEP values may 
becemte more reproducible with time 
(R. Grizgs MD, umpublished observa- 
tions, PSROs. 

Previeus studies of patients with 
neuromuscular disease have docu- 
merted the value ef MEP determina- 
tions in the əsrly detection of 
muscular weakness.*° However, most 
stucies have mot 2¥amined expiratory 
pressures in longitudinal follow-up of 
pati2nis grouped by diagnostic cate- 
gory. The value ef determining MEP 
during leongitudira Zollow-up remains 
to be etablished. In a number of our 
patients with severe neuromuscular 
disease, a ceerease of MEP values to 
10% to 20% of predicted (often < 20 
mm He) has oceurred. These values 
are so low æ to maEe sequential study 
difficul’ beeause irtertest variations 
of 5 < Lb mm Heg can occur. The MEP 
dete-mimatioms may, therefore, be 
more usefel for early detection of 
musele-weaxness chan for the sequen- 
tial follow-up of severely weak pa- 
tients. 

Improvement n static pressures 
may document a therapeutic response 
te cartinestereids or other medication 
in patients with disorders such as 
myasthenia gravis or polymyositis. It 
may Jrevide a basel ne for therapeutic 
trials im disorders such as ALS and 
muscular dystrophy. In patients with 
coincident ebstruet-ve disease, static 
pressures may oecasionally be of great 
value The preserc? of a normal or 
near-normal MEF n a patient with 
greatly reduced vi-al capacity sug- 
gests thal respiratery muscle insuffi- 
cieney is net the cause of impaired 
pulmonary fuactim 

Studies comparing the three spi- 
rome-ric metheds have important im- 
plications in the fellow-up of patients 
with tearomuseuler disease. Measure- 
ment with the Vaaguard electronic 
spirometer correlated closely with the 
Steaé-Wells spirometry, whereas the 
Vitalor bellows-spircmeter consistent- 
ly underestimated ling volumes. Al- 
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Fig 2.—Comparison of forced vital capacity determinaticns in Pulmonary Function 
Laboratory with Stead-Wells and outpatient setting with electronic {Vanguard) and 
bellows (Vitalor) spirometers. There was no significant difference between Stead-Wells 
and electronic spirometers, but significant difference was *ound betw2er Stead-Wells 
and bellows spirometers (paired t test, P < .001). Neuromuscular diseases are as 
follows: myotonic dystrophy (top left), myasthenia gravi (top rignt), amyotrophic lateral 
sclerosis (bottom left), and Duchenne’s dystrophy (bottom ~ight. 





Table 2.—Mean Percent Variability Between Portable Spirometers 
and Pulmonary Laboratory Spiromezer* 











Electronic Bellows 












Spirometer Spirometer 

Disease and Test (Vanguard) (Vitalor) 
Amyotrophic lateral sclerosis 

FVC 10(—34 to 0) —4&—86 to + 24) 

FEV, 5(+ 16 to —1) —317—50 to —8) 
Myotonic dystrophy 

FVC 5(—6 to +14) —2%—43 to —19) 

FEV, 11(—15 to +27) —22—52 to —5) 
Myasthenia gravis 

FVC 5(—13 to +17) —32°—51 to —5) 

FEV, 8(—2 to + 19) —29—29 to —9) 
Duchenne's dystrophy 

FVC 15(—35 to +56) —51 —85 to + 2) 






FEV, 16(—14 to + 26) —40'—22 to —66) 





*FVC indicates forced vital capacity; FEV,, forced expiratory volume in ` s. Values in parentheses 
indicate range. 
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Fig 3.—Comparison of maximum voluntary ventilation determined with Stead-Wells and 
electronic (Vanguard) spirometers. There was no significant difference between values 
(paired t test). Neuromuscular diseases are as follows: myotonic dystrophy (top left), 


myasthenia gravis (top right), 
Duchenne’s dystrophy (bottom right). 


though a previous study of electronic 
spirometers questioned their reliabili- 
ty," a report on patients with neuro- 
muscular disease’ documented an ex- 
cellent correlation between Stead- 
Wells and electronic spirometry. Pre- 
vious studies of the Vitalor bellows 
spirometer in patients without neuro- 
muscular disease concluded that it was 
inaccurate for MMEFR but accurate 
for FVC and FEV.” Our studies sug- 
gest that its inaccuracies are particu- 
larly important. where accuracy is 
most important, in patients with 
severe reduction of pulmonary func- 
tion. 

A recent study comparing the 
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amyotrophic 


lateral sclerosis (bottom left), and 


accuracy of 19 spirometers, but using 
an hydraulic syringe rather than test- 
ing patients, demonstrated that the 
Vitalor bellows spirometer was inac- 
curate and did not meet recently pub- 
lished standards of the American Tho- 
racic Society.” The resistance of the 
Vitalor bellows spirometer was the 
highest of any spirometer tests (2.40 
cm H,0). The Vanguard electronic spi- 
rometer was noted to have a lower 
resistance (0.20 cm) than 17 of the 
other 19 spirometers, including the 
Stead-Wells spirometers. Although 
the Vanguard did not meet the Amer- 
ican Thoracic Society recommenda- 
tions’ for accuracy, the maximum 






mmaccuracies opserved ın Simulaveu 
FVC testing were at volumes of over 
3.5 L and ranged from 7% to 10%."* 

While this manuscript was in prepa- 
ration, three new electronic spiromet- 
ers were acquired by various units in 
this hospital and plans were in pro- 
gress for the replacement of old Vita- 
lor bellows devices with new ma- 
chines. The proliferation and promo- 
tion of new devices must be accom- 
panied by careful comparative study 
to assess their reliability in the 
patient group being studied before 
concluding that any device is accept- 
able for monitoring changes in respi- 
ratory function. 


This study was supported in part by a grant 
from the Muscular Dystrophy Association and by 
Public Health Service grant RR 00044. 
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Measles and Canine Distemper Antibody 


Presence in Sera From Patients 
With Multiple Sclerosis and Matched Control Subjects 


David L. Madt=n, DVM, PhD; William C. Wallen, PhD; Sidney A. Houff, MD; Isabel C. Shekarchi, PhD; 
Pawi O. Leinikki, MD, PhD; Gabriel A. Castellano, PhD; John L. Sever, MD, PhD 


e Antibody to meesies virus and canine 
distemper virus (CDV) was demonstrated 
in sera from patierts with multiple sclero- 
sis (MS) and tromcarefully matched con- 
trol subjects. Elevated measles and CDV 
antibodytiters wer cund in patients with 
MS when compared with the matched 
contro! subjects. The correlation between 
the measies amd CDW antibody titers was 
quite hich, suegesting that the antibody 
levels between the wo viruses are very 
clos2ty related. Bas2d on the results of 
our study anc a revew of the literature, 
our conclusion is that the CDV antibody 
levels n patients with MS and matched 
contrel subjects are associated with 
occurrence of measEs virus antibodies. 

(Arch Neurol 38-42-15, 1981) 


ttention recen:l~ has been focused 
on tie possible role of canine dis- 
temper virus (CDV) in the etiology of 
multiple seleros (MS). Cook and 
Dow ing and Coex >t al? reported that 
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patients with MS had a significantly 
higher ownership of small dogs than 
did a control population. Kurtzke and 
Hyllested’ in 1975 reported that an 
epidemic of MS occurred in the Faeroe 
Islands that seemed to be associated 
with transmission to the Faeroes by 
British forces or their impedimenta. 
Cook et al' reported that on further 
investigation they found that an epi- 
zootic of canine distemper had oc- 
curred at that time, suggesting at 
least a temporal relationship between 
the epidemic of MS, the arrival of the 
British troops, and CDV. Since that 
time, several epidemiological reports 
that support or reject the correlation 
of MS, dog populations, and CDV have 
appeared." 

Serologic studies on the oceurrence 
of CDV antibodies in sera of patients 
with MS have been inconclusive. Kra- 
kowka and Koestner"’ reported that in 
a serologic study of patients with MS 
and a few control subjects, they could 
not identify higher levels of CDV 
antibody in the patients with MS. 
Cook and associates," using a serum- 
neutralization test, reported that in 
their population, significant eleva- 
tions of CDV and measles antibodies 
were found in sera of patients with 
MS as compared with sera of control 
subjects. A comparison of the results 
of measles and CDV antibody titers 
indicated that they were closely 
related in both the patients with MS 
and the control subjects. They sug- 
gested that the elevation of measles 


and CDV ant body in the patients 
with MS could be nonspecific; howev- 
er, the elevaticn was also compatible 
with their hypothesis that CDV or a 
closely related measles virus may 
stimulate the increased levels of mea- 
sles and CDV antibody. We report*the 
results of our serologic studies on the 
occurrence of measles and CDV anti- 
body in sera from patients with MS 
and matched control subjects, using 
the enzyme-linked immunosorbent as- 
say (ELISA). 


SUBJECTS AND METHODS 


Sera were obtained from patients with 
MS and matched zontro! subjects who live 
in the Milwaukee area. Diagnosis of MS 
was based on history, clinical signs, symp- 
toms, and laboratery findings by one of the 
local associated neurologists. Selection of 
control persons fo~“ this study was based on 
factors that have been suggested to 
influence the frequency of MS in a popula- 
tion. Control subjects and patients with 
MS were (1) the same age = 12 years; (2) 
the same sex; (3) unrelated: (4) born and 
raised in the same general area for the 
first 15 years of life (within a 50-mile 
radius); and (5) hed known each other for 
the past ten years. The demegraphic char- 
acteristics relationship of these control 
subjects to the patients with MS are quite 
close and have been previously described." 
Information about the contact with dogs is 
unavailable. 

Antibody titers for measles and CDV 
were determined by the ELISA tech- 
nique.“ A standard curve was made by 
using the optical density (OD) readings of 
half-log dilutions of a standard serum. The 
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Fig 1.—Occurrence of measles and canine distemper virus (CDV) 
antibodies in serum from patients with multiple sclerosis (MS) and 
matched control subjects by enzyme-linked immunosorbent 
assay technique. Measles antibody titer was significantly elevated 
in patients with MS (2.17) as compared with control subjects 
(1.96); using two-tailed t test, P < .01; CDV antibody titer was also 
elevated in patients with MS (1.91) as compared with matched 
control subjects (1.81), but this was not significant at P > .05 
level. ED indicates extinction deviation. 
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Fig 2.—Correlation between occurrence of measles and canine 
distemper virus (CDV) antibodies in serum from patients with 
mu tiple sclerosis (MS) and matched control subjects by enzyme- 
linked immunosorbent assay technique. No patients with MS or 
matched control subjects had greatly elevated titers against only 
one virus. Measles and CDV antibodies occurred in same person 
at similar titer, suggesting that each titer virus was closely 
dependent on other. Correlation coefficient for patients with MS 
wasr = .65; for matched control subjects, r = .71. ED indicates 
extinction deviation. 


OD readings of the test samples, run at 
1:50, 1:500, and 1:5,000, were compared with 
the linear part of the standard curve, and 
the log difference between the test sam- 
ples and the standard was expressed as a 
positive extinction deviation (ED). An ED 
result of 3 indicates high levels of measles 
or CDV antibody; the lower the ED results, 
the lower the antibody levels. The measles 
antigen grown in Vero cells was purified 
by sucrose gradient centrifugation. The 
CDV antigen grown in Vero cells was used 
as a 10% cell pack. Uninfected Vero-cell 
cultures treated as above were used as 
control antigens, thus taking into account 
the differences in the antigen prepara- 
tions. 


RESULTS 


The measles and CDV antibody lev- 
els measured in sera from 56 patients 
with MS and their matched control 
subjects are shown in Fig 1. The mean 
measles antibody titer of 2.17 in 
patients with MS was significantly 
elevated over that of the matched 
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control subjects’ 1.96 (P<.01 as 
determined by Student's two-tailed t 
test). The mean CDV antibody titer of 
1.19 in patients with MS was also 
elevated, but not significantly when 
compared with the matched control 
subjects’ levels of 1.81 (P > .05). Mea- 
sles and CDV antibody titers in 
patients with MS and matched control 
subjects were similar and could not be 
used to differentiate the group of 
patients with MS from the group of 
matched control subjects. 

The correlation between measles 
and CDV antibody titer is shown in 
Fig 2. None of the patients with MS or 
matched control subjects had greatly 
elevated titers against only one of the 
viruses. The correlation between the 
measles and CDV antibody titers for 
both the patients with MS and the 
matched control subjects was similar. 
The coefficient of correlation of mea- 
sles and CDV antibody for the 
patients with MS was 65 and for the 


matched control subjects, .71. This cor- 
relation between the two titers was 
significant by Spearman’s p test at 
the P < .01 level, indicating that there 
was a definite relationship between 
the occurrence of the two virus anti- 
body levels. 


COMMENT 


Review of the literature reveals 
that measles and CDV share many 
biological characteristics and anti- 
gens." They belong to a closely 
related group of paramyxoviruses, 
which also includes rinderpest virus of 
cattle. All of these viruses produce 
pneumonia and neurologic disease in 
their natural host. All are single- 
stranded RNA, 150 to 300 nm in size, 
and of similar morphology. Measles 
has a hemagglutination antigen (HA) 
that reacts with erythrocytes, where- 
as the other strains have an incom- 
plete HA. Shared antigens between 
measles and CDV have been detected 
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with l=meggutination inhibition, 
neutralization, complement fixation, 
and flucreseen: antibody tests.'*'*-*° 
Immunisation studies have demon- 
strated a -ros-protectivity by the 
heteroeoz Dus virus. Hall et al”! demon- 
strated, by the mmunoprecipitation 
techniques, hat antisera against mea- 
sles precipitate all viral polypeptides 
against messies end CDV; antisera 
against “D™ precipitate all CDV and 
measie pelyneptides except the mea- 
sle H edGyp-ptade. The use of measles 
viste protect young puppies against 
CEV is cemmor in the United 
Steate The use of CDV to protect 
man agains’ measles has been tried 
but was aot Aignly efficient.” Current 
literate supperts the concept that 
measies, CDV, and rinderpest are a 
triad œ =osely related viral strains*! 
and that they are cross-reacting in 
immunolezic responses. 
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For many years it has been sug- 
gested that CDV is associated with 
human disease. The initial observa- 
tion by Bryan’ in 1928 has been fol- 
lowed by reported similarities in the 
response of disease in man and dogs to 
CDV." Serologic evidence that CDV 
antibodies develop after measles in- 
fections has been reported by Kar- 
zon**** and by Carlstrom.**-" The asso- 
ciation of a superinfection with CDV 
or a new or mutant virus with suba- 
cute sclerosing —_ panencephalitis 
(SSPE) has been suggested.**"* Epi- 
demiologic studies have suggested 
superinfection with CDV. However, 
the viruses isolated from SSPE are 
antigenically similar to measles vi- 
rus,” 

The results of our study are in close 
agreement with those of Cook et al." 
Patients with MS had higher measles 
and CDV antibody titers than did 


References 


Lowenthal A, Strasberg AD (eds): Humoral 
Immunity in Neurological Diseases. New York, 
Plenum Press, 1979, pp 17-36. 

14. Leinikki PO, Passila S: Solid phase anti- 
body assay by means of enzyme conjugated to 
anti-immunoglobulin. J Clin Pathol 29:1116-1120, 
1976. 

15. Leinikki PO, Shekarchi I, Tzan N, et al: 
Evaluation of enzyme-linked immunosorbent 
assay (ELISA) for mumps virus antibody. Proc 
Soc Exp Biol Med 160:363-367, 1979. 

16. Imagawa DT, Goret P, Adams JM: Immu- 
nological relationships of measles, distemper, and 
rinderpest viruses. Proc Natl Acad Sci USA 
46:1119-1123, 1960. 

17. Imagawa DT: Relationships among mea- 
sles, canine distemper, and rinderpest viruses. 
Prog Med Virol 10:160-193, 1968. 

18. Yamanouchi K, Kobune F, Fukuda A, et al: 
Comparative immunofluorescent studies on mea- 
sles, canine distemper, and rinderpest viruses. 
Arch Virusforsch 29:90-100, 1970. 

19. Gillespie JH, Karzon DT: A study of the 
relationship between canine distemper and mea- 
sles in the dog. Proc Soc Exp Biol Med 105:547- 
551, 1960. 

20. Orvell C, Norrby E: Further studies on the 
immunologic relationships among measles, dis- 
temper, and rinderpest virus. J Immunol 
113:1850-1858, 1974. 

21. Hall WW, Lamb RA, Choppen PW: The 
polypeptides of canine distemper virus Synthesis 
in infected cells and relatedness to the polypep- 
tide of other morbilli viruses. Virology 100:433- 
449, 1980. 

22. Strating A: Measles vaccine in dogs: Effi- 
cacy against aerosol challenge with virulent ca- 
nine distemper virus. J Am Vet Med Assoc 
167:59-62, 1975. 

23. Millian S, Maisel J, Kempe CH, et al: 


matched contol subjects. In general, 
the patients with MS had higher mea- 
sles antibody titers than CDV anti- 
body titers. The correlation between 
measles and CDV was very similar to 
that obtained by Cook et al (the 
coefficient of correlation in our results 
was r = .65 for patients with MS and 
r = .71 for matched control subjects; 
in theirs, r = .72 for pacients with MS 
and r= .67 for control subjects). 
Thus, based oa the knewledge of the 
serologic relationships between mea- 
sles and CDV. the presence of CDV 
antibody in a large prooortion of the 
adult populaticn, and the similarity of 
the CDV antibody in SSPE and MS, 
our conclusion is that the CDV anti- 


body observec in MS is related to, 


measles antibody and that CDV is not 
implicated as a causative agent in 
MS. 


Antibody response of mam to canine distemper 
virus. J Bacteriol @:616-618, 1960. 

24. Andrewes C, ?ereira HG: Viruses of Verte- 
brates, ed 3. Baltimore, Williams & Wilkins Co, 
1972, pp 237-248. 

25. Bryan AH: Iscanine distemper a danger to 
children? Vet Med 23:496-487, 1928. > 

26. Adams JM: Primary virus pneumonitis 
with cytoplasmic irclusion bodes: Study of epi- 
demic involving 32 infants with nine deaths. 
JAMA 116:925-933, 1941. bs 

27. Pinkerton H, Smiley WL, Anderson WAD: 
Giant cell pneumonia with incusions: A lesion 
common to Hecht’s disease, distemper, and mea- 
sles. Am J Pathol 24:1-30, 1945. 

28. Karzon DT: Soudies on a neutralizing anti- 
body against canine distemper virus found in 
man. Pediatrics 16:809-818, 1955. 

29. Karzon DT: Measles virus. Ann NY Acad 
Sci 101:527-539, 1962. 

30. Carlstrom G: appearance n children’s sera 
of substances capab-e of neutralizing canine dis- 
temper virus. Acta Paediatr Uppsala 45:180-188, 
1956. 

31. Carlstrom G: Neutralizatien of canine dis- 
temper virus by seram of patients convalescent 
from measles. Lancet 11:344-346, 1957. 

32. Detels R, Brody JA, McNew J, et al: Fur- 
ther epidemiologicakstudies of subacute scleros- 
ing panencephalitis. Lancet 2:11-14, 1973. 

33. Sato TA, Yamanouchi K, Shishido A: Pres- 
ence of neutralizing antibody tc canine distem- 
per virus in sera of »atients with subacute scle- 
rosing panencephalitis. Arch Ges Virusforsch 
42:36-41, 1973. 

34. Hamilton R, Earbesa L, Dubois M: Suba- 


cute sclerosing panencephalitis measles virus: 


Study of biological markers. J Firol 12:632-642, 
1978. s 


Measles and Canine Distemoer—Madcen etal 15 


Ta 


Neurofibrillary Change on Guam 


è Distribution and occurrence of neuro- 
fibrillary change (NFC) in the brain were 
studied in 114 Guamanians who had 
neither amyotrophic lateral sclerosis 
(ALS) nor parkinsonism dementia (PD). 
Comparison was made with 28 Guaman- 
ians with ALS-PD and 53 non-Guaman- 
ians without ALS-PD. Search for NFC was 
made in 15 dogs and cats that lived on 
Guam. Most of the Guamanians without 
ALS-PD during and after middle age had 
NFC similar to that of Guamanians with 
ALS-PD but lesser in degree and extent of 
involvement. It is possible that the general 
population of Guam had been exposed to 

the unknown etiologic agent of ALS-PD 
` during some previous period. 

(Arch Neurol 38:16-18, 1981) 


Tre endemic neurological diseases, 
amyotrophic lateral sclerosis 
(ALS), parkinsonism dementia (PD), 
and a combination of the two, have 
been highly prevalent on the Mariana 
Islands for more than two decades. On 
Guam, the indigenous Chamorro de- 
scendants exclusively are affected. In 
an extended investigation, Kurland 
and Mulder’ collected data on 120 ALS 
cases, including those seen by pre- 
vious investigators.” Investigation of 
PD* began later.’ Based on death cer- 
tificates,' suggestive evidence of inci- 
dence could be traced back to 1904. 

A ten-year follow-up study in 1966 
by Reed et al revealed that there 
were an average of 20 deaths from 
these diseases per year, of which 
about ten cases were due to ALS, six 
to PD, and four to mixed ALS and PD. 
These represented approximately 15% 
of all adult (over 20 years of age) 
deaths. Cases of ALS had a male- 
female ratio of 1.5:1, a mean age at 
onset of 47.1 years, and a median 
duration of illness of 4.2 years for men 
and 4.6 years for women. Cases of PD 
had a male-female ratio of 2.5:1, a 
mean age of onset at 55.4 years, and a 
median duration of illness of 3.8 years 
for men and 3.0 years for women. 
Clinical features of PD developed in 
5% of ALS cases, and those of ALS 
developed in 88% of PD cases. 

The histopathologic features of 
Guam ALS and PD have been de- 
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scribed in detail by Hirano and col- 
leagues," who considered that these 
conditions were variants of a single 
disease entity. In addition to demyeli- 
nation of the pyramidal tracts, Guam 
ALS displays Alzheimer’s neurofibril- 
lary change (NFC) (Fig 1) with a 
characteristic distribution within the 
CNS. The extent of NFC varies from 
case to case. The typically involved 
areas are those listed in Table 1. Gran- 
ulovacuolar bodies are often present, 
particularly in the pyramidal cells of 
Sommer’s sector. 

In PD, extensive NFC with similar 
characteristics and distribution is 
present. There are cerebral atrophy, 
depigmentation of the substantia ni- 
gra and locus ceruleus, atrophy of the 
globus pallidus, loss of neurons partic- 
ularly in the substantia nigra and 
globus pallidus, and oecasional Lewy 
bodies. Other neuronal alterations also 
seen in Guam ALS are granulovacuo- 
lar bodies, loss of Nissl substance, 
chromatolysis, eccentricity of nuclei, 
binucleation, neuronophagia, satellito- 
sis, and glial reaction. 

The etiology of these conditions has 
not been identified. Hirano et al’ 
found that five of their 29 control 
cases (adult Chamorros who died on 
Guam of disorders other than ALS 
and PD) showed NFC in their brains. 
A large number of Guamanians died 
with subcortical NFC without signs of 
ALS or PD, as also mentioned by 
Gibbs and Gajdusek.’ In Reed’s 
report,’” NFC was found by Okasaki 
in 22 of 33 brains of Guamanians 
without ALS-PD who were 30 to 80 or 
more years old. Male and female 
brains were equally affected, and the 
extent of NFC increased with age. 

The object of this study is to further 
examine the frequency of occurrence 
and the distribution of NFC in per- 
sons without ALS-PD living on Guam 
and to investigate its relationship to 
clinical ALS and PD. 


MATERIALS AND METHODS 


During the period from June 1972 to 
early 1976, data from 195 autopsies with 
brain examination in Guam Memorial Hos- 
pital were collected. In these cases, the age 
range was from the teens to 90 or more 
years. Among them, 114 were Guamanians 
without ALS-PD; 28, Guamanians with 
ALS-PD; and 53, non-Guamanians without 
ALS-PD. These included persons who died 
in the hospital and those who died of 
accidents, suicide, homicide, home deaths, 
or were dead on arrival at the hospital. For 
subjects who had no record of diagnosis of 


ALS or PD, these conditions were ruled out 
by medical history. The non-Guamanians 
included Filipinos, whites, blacks (Afro- 
American), Japanese, Okinawans, Kor- 
eans, Palauans, and Hawaiians. Their 
lengths of stay on Guam ranged from 
months to more than 20 years. 

The brains of these persons were 
obtained during autopsy and fixed in 4% 
neutral formaldehyde solution. Samples 
from various locations of the brains were 
taken after fixation and embedded in 
paraffin blocks. Sections were stained by 
hematoxylin-eosin and examined with 
light microscopy; NFC stained by this 
method was observed clearly and recorded. 
Other usual changes that could be seen 
were also examined. Special stains were 
performed when necessary. Samples were 
taken usually from the frontal cortex, 
amygdaloid nucleus, hippocampus, mid- 
brain, anterior pons through the locus ceru- 
leus, medulla through the 12th nerve 
nucleus and inferior olivary nucleus, and 
cerebellum including the cortex and den- 
tate nucleus. Samples were occasionally 
taken from other locations in the brain and 
spinal cord. 

In addition, brains of 15 dogs and cats 
were examined by the same method. Sam- 
ples were taken from the temporal lobe, 
brainstem, and cerebellum. The age of 
these animals ranged from 2 to 13 years 
and the length of stay on Guam from four 
months to 13 years. 


RESULTS 
Guamanians Without ALS-PD 


Among the 114 cases of this catego- 
ry, 40 (62%) of the 65 male and 38 
(78%) of the 49 female brains showed a 
varying degree and extent of NFC. 
The incidence of brains with NFC in 
each ten-year subgroup is given in 
Table 2. No NFC was seen in the 
brains of the 10- to 19-year-old sub- 
group, and only occasional brains 
showed NFC between ages 20 and 39. 
The occurrence of NFC increased 
between ages 40 and 49. Neurofibril- 
lary change was found in the brains of 
virtually all subjects who were over 50 
years old at death. 

As for individual anatomic locations 
concerned, the data on occurrence of 
NFC are arranged in decreasing 
order, the numerator representing the 
number of brains positive for NFC in 
that location, the denominator repre- 
senting the number of brains in which 
the location had been studied, as fol- 
lows: substantia innominata, 16/19 
(84%); hippocampal gyrus, 53/87 (61%); 
amygdaloid nucleus, 10/17 (59%); locus 
ceruleus, 35/60 (58%); hippocampus, 
46/89 (52%); dorsal tegmental nucleus 
of the pons, 23/49 (47%); olfactory 
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tegmental nucleus of the pons, 14/43 
(83%); periaqueductal gray matter, 
18/50 © 0%); ræetieular formation of the 
medulk:, 16/62 2€%); lateral parts of 
the midbrain, 14757 (25%); inferior 
coll euli, 3/13 (23%); frontal cortex, 
13/50 @2%); subchalamus, 2/11 (18%); 
tha.amus, 6/29 (12%); globus pallidus, 
6/41 (E; putamen, 5/34 (15%); cau- 
date nucleus, 4/36 (15%); dorsal motor 
nue eus of the vegus, 8/57 (14%); den- 
tate nueleus, 6/£2 (12%); lateral horn 
of tre cervical spiral cord, 2/19 (11%); 
mammillary bodies, 1/10 (10%); base 
of the pons, 4/44 (9%); colliculi (not 
specifiec), 1/13 (5%); lower part of the 
meculla. 1/15 (6%; posterior horn of 


Table 1.—Comparison of Neurofibrillary Change (NFC) by Anatomic Location* 











cord 


Posterior horn of 
spinal cord 


Red nucleus 
Inferior olivary nucleus 
Motor cortex 


Hypoglossal nerve 
nucleus 


1/16 (6) 
2/42 (5) 
0/44 (0) 
0/9 (0) 


0/40 (0) 


Guamanians 
Anatomic _— a 
__ Location Without ALS-PD (%) With ALS-PD (%) Non-Gæamanians (%) 
Substantia innominata 12/13 (92) 10/10 (100) t6 (17) 
Hippocampal gyrus 53/68 (78) 21/25 (84) & 24 (33) 
Amygdaloid nucleus 9/14 (64) 6/7 (86) @4 (0) 
ow Locus ceruleus 30/50 (60) 17/18 (94) 3.18 (17) 
Hippocampus = Ke 37/70 (53) 23/25 (92) 5726 (19) 
Hypothalamus 13/25 (52) 13/13 (100) 2”9 (22) 
Olfactory bulb 6/12 (50) 7/7 (100) 0”2 (0) 
Substantia nigra 26/66 (39) 18/22 (82) 1°20 (5) 
n Periaqueductal gray j 
if © matter 16/46 (35) 13/17 (76) 0*8 (0) 
k E" ks Reticular formation of 
Fig 1.—Neuroa wth neurofibrillary change medulla 14/45 (31) 10/17 (59) 015 (0) 
in tocus ceruleus (hematoxylin-eosin, Frontal cortex 11/48 (23) 17/24 (71) 0.21 (0) 
Xx 7,200). Thalamus 6/34 (18) 6/6 (100) 0.10 (0) 
Globus pallidus 6/33 (18) 5/6 (83) 0.18 (0) 
Dorsal motor nucleus 
bulb, 6-13 (46%) interpeduncular neu- of vagus 7/42 (17) 6/16 (38) 0/16 (0) 
rons, 15/35 (465) hypothalamus, 13/ Dentate nucleus 5/32 (16) 3/7 (43) 0712 (0) 
29 (45%); central superior nucleus of Lateral horn of spinal 
the pons, 9/21 (3%); substantia nigra, cord 2/15 (13) 3/10 (30) 
30/5 85%); ven-ral tegmental nu- Base of pons 4/40 (10) 7/18 (39) 
+ cleas of the pons, 14/43 (33%); lateral Anterior horn of spinal 


3/11 (27) 


1/12 (8) 
7/17 (41) 
2/16 (13) 
6/11 (55) 


0/13 (0) 





1/14 (7) 0/15 (0) 


*Group studied consisted of Guamanians without amyotrophic lateral scleresis TALS) or parkin- 
sonism dementia (PD), Guamanians with ALS-PD, and non-Guamaniane. Data expressed as number 
of brains in which the location had NFC per number of brains in which the locatior was examined. 
Age of first group, 40 to 79 years, mean, 61.7 years; age of second group, 37 to 79 years, mean, 57.8 
years; age of third group, 40 to 79 years, mean, 54.2 years. e 


Table 2.—Incidence of Neurofibrillary Change (NFC)* 


Guamanians 





Harai] spinal “ord, 1/19 (5%); red bss ALS-PD With ALS-PD Nen-Guamanians 
nuceus, 3/57 (5%; nucleus of the trac- Age, yr M F M F mM F 

tus solitarius, 2/¢7 (4%); cerebellar 10-19 0/7 0/2 re 072 

cortex, 2766 (3%; cerebral cortex 20-29 1/6 071 ay 078 a 
(parts net-specified but other than the 30-39 1/4 1/3 3 2/2 077 0/3 
frontal and temporal cortex where 40-49 3/12 3/6 4/4 2/2 1/12 0/3 
NFC is usually feund), 2/66 (3%); ves- 50-59 6/7 5/5 2/2 1/1 0:7 171 
tibuiar tucleus, 17£1 (2%); inferior oli- 60-69 14714 iaa 11711 474 172 3/3 
vary nucleus, 1/60 2%); nucleus of the 70-79 W/11 10/13 2/2 415 

fifth nerve, L469 {F%); medial genicu- 80-89 4/4 44” Fj 

late bocy, 0/4 (0%5 superior colliculi, 90-99 mak 171 


0/4 0%: lateral zeniculate body, 0/6 
(0%) motor cortex, 0/14 (0%); nucleus 
cunestu=, 0/15 (0%); nucleus of the 
thirc nerve, 0/43 (C%); and nucleus of 
the 12th nerve, 0.55 (0%). 

Tke degree anc extent of NFC 
invo verent vared among patients 
but was generally Ess in the younger 
ones The degree cf involvement re- 
fers to the ratio af neurons with NFC 
to tatal number of neurons in individ- 
ua] enatemic locations. The extent of 
NFC usually followed the degree of 
invorwertent. Wher involvement was 
heavy in some losations, many other 
areas would be involved. In some 
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*Group studied consisted of Guamanians without amyotrophic lateral sclerosis (ALS) or parkin- 
sonism dementia (PD), subjects with ALS-PD, and non-Guamanians. Deta expressed as number of 


brains with NFC per number of brains examined. 


cases, NFC reached the degree and 
extent that ALS and PD reach in 
brains. Neuronal loss or death some- 
limes accompanied NFC, but neurons 
were better preserved than in cases of 
ALS and PD, especially in the frontal 
cortex, globus pallidus, and substantia 
nigra. Shrinkage of neurons was evi- 
dent in some brains, as was glial reac- 
tion. Senile plaques were found in a 
few cases, as were Lewy bodies. 
Inflammation was not seen. Granulo- 


vacuolar changes were frequent in the 
pyramidal cell layer of the hippocam- 
pus but were rarely found elsewhere. 
Vague demyelination in exonal tracts 
was noted sometimes, esp2cially in the 
internal capsule along the globus palli- 
dus. Some braims displeyed fibrous 
thickening of the arachnoid, narrow- 
ing of gyri, and decrease in brain 
weight. Neurons of brains that 
weighed less than 1200 g usually 
showed NFC. 
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Guamanians With ALS-PD 


This group served as a control. The 
28 cases with ALS-PD, including 12 
with ALS, 12 with PD, and four with 
combined ALS and PD, were studied. 
There were 19 male and nine female 
subjects with ages ranging from 37 to 
79 years; NFC was found in all (Table 
2). Extensive involvement was evident 
(Table 1). 


Non-Guamanians Without ALS-PD 


The group of 53 non-Guamanians 
consisted of 44 male and nine female 
subjects. Their age distribution and 
the number of brains showing NFC 
are recorded in Table 1. None of the 
brains of the 20 patients below age 40 
had evidence of NFC. One male of the 
15 subjects in the age 40 to 49 sub- 


` group and one female of the eight 


subjects in the age 50 to 59 subgroup 
had such change. Above the age of 60, 
eight of the ten patients had NFC. 
One of these eight was a woman who 
had had the diagnosis of parkinsonism 
before moving to Saipan and then to 
Guam. The degree and extent of NFC 
in these outsiders were generally 
much less than in Guamanians. 

For convenience of comparison, Ta- 
ble 1 lists only 23 anatomic locations. 
Patients below age 40 and above age 
79 years (except for two patients with 
ALS aged 387 years) have been 
excluded. Therefore, the data of the 
Gu&manians without ALS-PD differ a 
little from those aforementioned. The 
incidence of NFC in various locations 
and the extent of involvement were 
highest in the group of Guamanians 
with ALS-PD. In the other two 
groups, NFC was not found in certain 
anatomic locations. The degree of 
NFC was similarly less. There was no 
NFC found in the animal brains. 

The results can be summarized as 
follows: (1) NFC involvement was 
almost 100% in Guamanians over 50 
years old who did not have ALS-PD; 
(2) NFC involvement did not occur in 
subjects below the age of 20 years; (3) 
the incidence of NFC increased with 
age in the groups without ALS-PD; (4) 
males and females were similarly 
affected by NFC in the group of Gua- 
manians without ALS-PD; (5) all sub- 
jects with ALS-PD had NFC regard- 
less of age, and the involvement was 
more extensive; (6) all locations were 
involved more frequently in the group 
with ALS-PD; (7) non-Guamanians 
had much less NFC and experienced 
the development of NFC later in life; 
(8) the substantia nigra, globus palli- 
dus, frontal cortex, hippocampus, thal- 
amus, hypothalamus, base of the pons, 
and motor cortex were more frequent- 
ly involved in the group with ALS-PD 
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than in the groups without ALS-PD; 
(9) involvement of NFC was mainly in 
the extrapyramidal system, and motor 
neurons were unusually involved in 
the groups without ALS-PD; and (10) 
the animal brains were not affected. 


COMMENT 


In this study, the 195 cases were 
only a fraction of all the autopsies 
performed during the period between 
1972 and 1976. Autopsies for patients 
less than 10 years old were not 
included because in many instances 
NFC had not been found. There were 
approximately 250 to 280 autopsies 
performed in Guam Memorial Hospi- 
tal each year. The autopsied cases of 
this study represent less than half of 
the autopsies performed on cases over 
the age of 10 years in that period. 
Brains of some cases with ALS and 
PD were not studied in the laboratory 
of this hospital. 

Specimens were taken from those 
anatomical areas where NFC was 
known to be frequent. Therefore, 
reported incidence of NFC was more 
valid for locations such as the hippo- 
campus, locus ceruleus, substantia 
nigra, and hypothalamus than for 
those locations less often taken for 
examination. Spinal cords were infre- 
quently examined, making study of 
the spinal cord and some areas of the 
brain incomplete. The percentage of 
neurons with NFC in individual loca- 
tions was difficult to estimate because 
of neuronal death and variation in the 
total number of neurons from section 
to section. Therefore, the degree of 
NFC in individual locations was not 
expressed numerically. 

If NFC and neuronal destruction 
indicate the presence of these dis- 
eases, then they are in fact affecting 
the entire Guamanian population. In 
contrast to the difference in incidence 
by sex of ALS and PD,‘ both sexes are 
equally affected by NFC. 

The occurrence of NFC in Guaman- 
ians both with and without ALS-PD, 
the variation of degree and extent of 
NFC in different individuals, the 
appearance of neuronal loss, and the 
presence of many other neuronal 
changes and glial reaction all suggest 
that NFC alone may not be sufficient 
for the production of symptoms in 
cases of ALS-PD. Perhaps NFC repre- 
sents a reparative process, and in- 
volved neurons may be functional. 
However, NFC could be primary and 
related to the other morbid changes. 
Perhaps NFC plus other changes in 
certain critical anatomical locations 
are necessary for the production of 
symptoms. Perhaps the Guamanians 
without ALS-PD did not show symp- 
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toms because critical areas of their 
brains were not sufficiently damaged. 
In Table 1, the substantia nigra, glo- 
bus pallidus, frontal cortex, hippocam- 
pus, thalamus, hypothalamus, base of 
the pons, and motor cortex are shown 
to have been much more intensely 
involved by NFC in the group with 
than in the group without ALS-PD. 
All of these locations except for the 
frontal cortex and hippocampus lie in 
or near the pyramidal tract. The data 
suggest that NFC is slowly progres- 
sive with age. The incipient period 
may be in childhood or young adult- 
hood, with a latent period of 20 to 40 
years. 

The study of the brains of the mon- 
Guamanians without ALS-PD and the 
animals did not show NFC similar in 
degree to that of the Guamanians. A 
few elder outsiders who had been on 
the island for more than 20 years did 
not have a similar degree and extent 
of NFC. This means that outsiders 
will not likely be affected by the dis- 
ease. Perhaps the etiologic agent was 
present for a relatively short period 
before the arrival of the few elder 
outsiders. 
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Herpesviruses and Parkinsonism 


Herpes Simplex Virus Types 1 and 2, 


and Cytomegalovirus Antibodies in Serum and CSF 


Re jo J. Marttila, MD; Urpo K. Rinne, MD; Pekka Halonen, MD; David L. Madden, DVM, PhD; John L. Sever, MD, PhD 


© Antbedies against herpes simplex 
virus (HSV) types 1 and 2 and cytomega- 
lovus (CMW) were assayed with a 
microin@inect hemagglutination (IHA) test 
in the serum of & pairs of patients with 
Parkinsen’s diseese and controls. Cere- 
brospinal fluid from 30 pairs was assayed. 
All 2atient and cen rol serum was tested 
with a radioimmuneassay (RIA) for anti- 
bodies against HS\ type 1 subunit anti- 
gens. Seram IHA antibody level against 
HSF type 1 was increased in patients with 
Parxinsen's disease and RIA antibody lev- 
els against the same viral antigen were 
sigrificantiy higher in the patients than 
corcrols. Herpes simplex virus type 2 and 
CMY semm antibedies were equal in the 
patient and centro! groups. Most of the 
CSF samples tested negatively for IHA; 
smal! amd compareble numbers of the 
patients amd conircls had low antibody 
leve s acaimst HSV and CMV antigens. 

(Arch Mewre! 3813-21, 1981) 


rkimsen’s disease is one of the 
diseases with unknown cause and 
suspected te be linked with virus 
infectiens or other infective agents.’ 
We have previously approached this 
problem by mvestigating the serum 
antibod» levels against various con- 
ventional viruses patients with Par- 
kinson’s disease. “hese studies have 
shown an increased antibody level 
against aerpes sim lex virus (HSV) in 
patients with id ooathic Parkinson’s 
disease when compared with healthy, 
matehed centrols. Hitherto, this has 
beer found with the complement-fixa- 
tion technique, with the immuno- 
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fluorescent method for determining 
antibodies to HSV-induced cell sur- 
face antigens,’ and with the solid- 
phase radioimmunoassay of antibod- 


-ies to HSV capsid and envelope com- 


ponents and to antigens excreted 
from HSV-infected cells.‘ The present 
study was designed to study the anti- 
body levels against HSV types 1 and 2, 
and against cytomegalovirus (CMV) 
in patients with Parkinson’s disease, 
and furthermore to study the occur- 
rence of antibodies to these viruses in 
the CSF. 


SUBJECTS AND METHODS 
Patients and Controls 


The serum antibody study group con- 
sisted of 37 patients randomly selected 
from 421 patients with idiopathic Parkin- 
son’s disease found in an epidemiological 
study in Finland. The age- and sex- 
matched controls were selected from the 
general population of the same area,? with 
the proviso that the control be free of 
extrapyramidal disease. The serum speci- 
mens were collected during 1972 and 1973, 
divided into small aliquots, and stored at 
— 25 °C until tested. 

The serum and CSF antibody study 
group included 30 patients with idiopathic 
Parkinson’s disease attending the Depart- 
ment of Neurology, University Hospital of 
Turku, Finland. Age- and sex-matched con- 
trols were selected from patients with oth- 
er neurological diseases. The diagnoses of 
the controls were as follows: brain infarct 
(ten patients), transient ischemic attacks 
of brain (six), cervical spondylosis (five), 
epilepsy (four), vestibular neuronitis (two), 
sciatica (one), polyneuropathy (one), and 
migraine (one). In addition to a serum 
sample, a parallel CSF specimen was col- 
lected from each patient and control. Only 
CSF specimens free of contaminating 
blood were accepted. The specimens were 
collected during 1975 and 1976 and stored 
as described. The clinical findings of the 
combined study group are shown in the 
Table. 


Serologic Techniques 


The coded serum and CSF specimens 
were tested at the Infectious Diseases 
Branch, National Institute for Neurologi- 
cal and Cerebral Disorders and Stroke, 
Bethesda, Md, for HSV types 1 and 2, and 


CMV antibodies with the microindirect 
hemagglutination (IHA) test." The tests 
were performed in three series, with the 
patient and control specimens tested in the 
same series The following virus strains, 
propagated in WI-38 cell lines, were used: 
HSV type 1, Mcintyre VR 3; HSV type 2, 
MS; and CMV, AD 169. Immunoglobulin G 
antibodies egainst HSV type 1 (McIntyre 
VR 3 strain, propagated in Vero’s cells) 
were tested with a solid-phase radioimmu- 
noassay (RIA) at the Department of Virol- 
ogy, University of Turku, as previously de- 
seribed.** 


Statistics 


Since the recorded antibody titer levels 
in IHA tests are subject to vary by +1 log, 
unit in different series, the antibody data 
obtained in three series were not pooled, 
but the statistical analysis was performed 
using the paired observations of the 
matched patient-control pairs. The differ- 
ence in propertions was tested with MeNe- 
mar’s test with continuity correction.’ The 
mean paired difference of antibody titers 
was tested with the paired ¢ test. All titers 
were expressed as log, values of the recip- 
rocals of the serum or CSF dilutions. 


RESULTS 
Serum Antibodies 


IHA Antibodies.—All 67 patients 
with Parkimson’s disease and 65 con- 
trols had antibodies against HSV type 
1; two controls were antibody nega- 
tive. 

The occurrenee of HSV-1 antibodies 
in the patient-centrol pairs is given in 
Fig 1. The patients had significantly 
more often a higher antibody titer 
than their eontrols (P < .03), even if 
the pairs dfferng at least by 2 log, 
units were compared (P < .025). The 
mean paired difference (0.73 + 0.28) 
of the patients’ and controls’ antibody 
titers was signi‘icant (P < .02). 

The HSV-2 antibodies (Fig 2) were 
detected in all patients with Parkin- 
son’s disease and in 65 controls. Pair 
comparison showed that a greater pro- 
portion of the patients had a higher 
antibody titer than their controls 
(P < .02), bat the difference was not 
significant when comparing the pairs 
differing by 2 lag, units er more. The 
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Clinical Findings of the Study Group 


Stage of the Disease* 



























Age, Duration of }$———___________ 
Sex, F/M yr (Range) Disease, yr l Ii Iii 
Patients, n = 67 36/31 64.5 + 1.07 5.6 + 0.7 
(43-82) (1-33) 5 31 25 6 
Controls, n = 67 36/31 64.2 + 1.1 






(42-81) 





*According to Hoehn and Yahr.* 
Mean + SE. 


Patients, n= 37 
Titer, log 


<3 3 4 5 6 7 8 9 10 ll 212 


=67 


Controls, n 
Titer, log. 





Fig*1.—Herpes simplex virus type 1 antibodies. Numbers indicate number of patient- 
control pairs with indicated titers. On pair comparisons, patient had higher titer in 33 
Pairs vs 16 pairs (P < .03). On titer difference of 2 log, units or more, patient had higher 
titer in 23 pairs vs nine pairs (P < .025). Paired t test gave following results: t = 2.61, 
df = 66, P < .02. 


Patients, n=67 
Titer, log 


=67 


Controls, n 
Titer, log, 





Fig 2.—Herpes simplex virus type 2 antibodies. Numbers indicate number of patient- 
control pairs with indicated titers. On pair comparisons, patient had higher titer in 39 
pairs vs 20 pairs (P < .02). On titer difference of 2 log, units or more, patient had higher 
titer in 26 pairs vs 14 pairs (not significant). Paired t test gave following results: t = 1.91, 
df = 66, P < 1. 
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mean paired antibody difference 
(0.61 + 0.32) was not significant. 
When the HSV antibody titers were 
studied in terms of response to HSV 
type 1 or type 2, 44 patients and 51 
controls showed a type 1 response 
(HSV-1 antibody titer = 4x higher 
than the HSV-2 titer). An interme- 
diate response (HSV-1 and HSV-2 ti- 
ters < 4x different) was found in 23 
patients and 13 controls. One control 
had a type 2 response and two controls 
were HSV antibody negative. These 
differences were not significant. 
Levels of CMV antibodies (Fig 3) 
were similar both in the patients and 
in the controls. There were no signifi- 
cant differences in pair comparisons. 
RIA Antibodies.—In the pair analy- 
sis, the patient had a higher HSV 
capsid antibody titer than his control 
in 48 pairs vs 17 pairs (the control 
having a higher titer) (P < .001); and 
similarly, the number of pairs with 
the patient having the higher HSV 
envelope titer was 44 vs 23 (P < .01). 
The mean paired difference of the 
capsid antibodies was 0.76 + 0.25 
(P < .005), and of the envelope anti- 
bodies was 0.81 + 0.27 (P < .005). 


CSF Antibodies 


The IHA antibodies were rarely 
detected in CSF specimens. The HSV- 
1 antibodies were found in four 
patient samples with titers 1 to 4, and 
in seven control samples with a simi- 
lar titer range. The HSV-2 antibodies 
were detected in one patient and in 
two control samples with titers 1 to 3. 
The CMV antibodies were found in 
one patient and in two control speci- 
mens, titer 1 in each case. 


COMMENT 


In accordance with our previous 
reports,”™* our results suggest that the 
patients with idiopathic Parkinson’s 
disease might have an_ increased 
humoral antibody response against 
HSV, and furthermore predominantly 
against HSV type 1 antigens. This 
finding is apparent only in serum 
specimens, and according to the low 
and mostly undetectable HSV anti- 
body levels in CSF there seems to be 
no indication of an increased antibody 
production against HSV within the 
CNS of the patients with Parkinson’s 
disease. 

The selective nature of the HSV 
antibody increase in serum of pa- 
tients with Parkinson’s disease is sug- 
gested by the finding that there was 
no difference in the antibody titers 
against another herpesvirus, CMV, 
between the patients and controls. 
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Fig 3.—Eytoməcaæovirus antibodies. Numbers indicate number of patient-control pairs 
with inä cated ises On pair comparisons, patient had higher titer in 31 pairs vs 28 pairs 
(no: sigmificar® On titer difference of 2 log, units or more, patient had higher titer in 24 
pairs vs 20 dai (nct significant). Paired t test gave following results: t = 0.23. df = 66, 


not significant. 


Earlier we “eund no differences 
between the sat ents with Parkin- 
son's disease and controls in antibody 
levels te Hpst= r-Barr virus and vari- 
cella-zester views (both herpesviruses) 
or <gaimst seweral cther viruses.” 

In imterareemg the significance of 
the increaser H5V antibody level 
found im the pacier ts with Parkinson’s 
disease, sever] possibilities remain. 
First, ¿can merely depend on chance. 
At present. ths exolanation cannot be 
ruled cut, sim one study reports a 
signifiemtly =wer mean HSV anti- 
body levd in sat ents with Parkin- 
sons disease thar in controls.'' The 
differences im varous studies might 
depend on sarellirg errors due to the 
relative y sme! numbers of patients 
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studied, and particularly on the selec- 
tion of the control material. The dis- 
crepancies between various studies 
might also suggest no connections, 
either causal or indirect, of HSV with 
Parkinson’s disease, but the conclu- 
sion of this study and of our previous 
studies must be postponed pending 
further investigations. 

Alternatively, the increased HSV 
antibody level might indicate a link of 
the virus with the pathogenesis of 
Parkinson’s disease, as a causative or 
a secondary factor. Thus far, no other 
evidence has suggested the eziological 
association of HSV with Parkinson’s 
disease. On the contrary, studies using 
electron microscopy, indirect immuno- 
fluorescence, and tissue cultures have 
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not revealed any evidence of virus- 
specific products in -he brains of 
patients with Parkinson’s disease,’ 
nor has it been poss ble to detect 
nucleic acids complementary to HSV 
type 1 DNA im the brain samples of 
patients with Parkinson’s disease." 
Similarly, our immunofluorescent 
staining and tissue calture experi- 
ments with the brain material from 
five patiemts with idiopathic Parkin- 
son’s disease did not show any evi- 
dence suggesting the presence of HSV 
specific antigens (R. J. Marttila, MD, 
unpublished data, September 1976). 
Accordingly, the presently available 
data, including the low HSV antibody 
level founc in CSF, do not support the 
presence of HSV in the CNS of 
patients with Parkinson’s disease. 
Whether the increasec serum anti- 
body level against HSV might depend 
on the generally enhanced immuno- 
logical reaction of patients with Par- 
kinson’s disease is not known. Some 
evidence suggests that genetic factors 
may influence the humpral antibody 
response to HSV. The persons carry- 
ing HLA-A3 or B7 were found to have 
an increased antibody level against 
HSV." Buz in another study of viral 
antibodies in patients with multiple 
sclerosis ard their controls, no mean- 
ingful association of HLA types and 
HSV antibodies was foand in either 
group.” Furthermore, 10 consistent 
linkage of Parkinsom’s disease with 
certain HLA types, and with immune 
response regulating genes, have been 
found" (RJ. Marttila, MD, U.K. 
Rinne, MD, and A. Tiilikainen, MD, 
unpublished data, June 1979). 
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C Familial Cramps and Muscle Pain 


Reynaldo P. Lazaro, MD; Russell D. Rollinson, MD; Gerald M. Fenichel, MD 


© A family with a disorder characterized 
by muscle cramps that cause painful pos- 
turing of the hands and feet was studied. 
Three generations are affected and the 
trait is transmitted by autosomal dominant 
inheritance. The disorder begins in child- 
hood and does not seem to be progres- 
sive. A primary abnormality in the motor 
neuron is suspected on the basis of elec- 
trophysiological studies. 

(Arch Neurol 38:22-24, 1981) 


ramps on exercise are a common 

complaint of patients with certain 
inborn defects of metabolism. Most of 
these defects are transmitted by 
autosomal recessive inheritance or are 
sporadic in occurrence"; autosomal 
dominant inheritance has been docu- 
mented in only one family with McAr- 
dle’s disease. Other muscle disorders 
that cause either cramps’-" or contin- 
uous muscle fiber activity," in 
which the specific enzyme defect is 
unknown, are usually sporadic in 
occurrence, but a few instances of 
familial myokymia or fasciculations 
have been reported. 

We studied a family whose mem- 
bers in three generations (autosomal 
dominant inheritance) suffer from 
cramps and pains predominantly in 
distal muscles. No defect in glycogen 
or fatty acid metabolism could be 
demonstrated. The disorder in this 
family seems to be distinct, and 
resembles a disorder reported in one 
other family.” 


REPORT OF A CASE 


A 37-year-old man was in good health 
until age 14 years, when he began to 
experience painful cramps, first in the calf 
muscles and feet, and later in the hands. 
During the cramps, some toes were flexed 
and others were extended. The hands were 
flexed at the wrists and metacarpophalan- 
geal joints and extended at the interphal- 
angeal joints. Initially, cramps were 
induced only by exertion, but later 
occurred at rest, especially after strenuous 
activity, and sometimes interfered with 
sleep. After an episode of cramping, he felt 
generally weak and fatigued. In the six 
years prior to examination, exercise- 
induced twitching of the ealf muscles, 
without evidence of weakness or atrophy, 
was noted. Episodes of muscle pain in the 
neck, chest, low back, and legs were precip- 
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itated by viral infections, but were not 
related to food intake, use of alcohol, or 
excitement. He complained of urinary fre- 
quency and nocturia without dysuria, 
declining potency without change in libido, 
early ejaculation, and chronic intermittent 
diarrhea. 

Initial evaluation was done at age 35 
years in another hospital. Myelograms 
were normal, as were the results of CSF 
examination. Electromyography results 
were normal, except for the presence of 
fasciculation potentials in the gastroenem- 
ius muscles. Because therapeutic trials of 
quinine, phenytoin, carbamazepine, and 
various musele relaxants were unsuccessful 
in relieving the cramps, he requested 
further evaluation at the Muscular Dystro- 
phy Clinic of Vanderbilt Medical Center. 

Results of general physical and neuro- 
logical examination were normal except 
for fasciculations in the legs and hypoac- 
tive ankle jerks. Hemogram and sedimen- 
tation rate, urinalysis results, results of 
serum chemistry studies including mea- 
surement of electrolytes, transaminase, 
aldolase and creatine kinase, serology, 
roentgenograms of the chest, and ECG 
were all normal. 

A forearm ischemic exercise test pro- 
duced a normal generation of lactate and 
ammonia, without elevation of creatine 
kinase levels. Cramps did not occur and the 
urine was negative for hemoglobin and 
myoglobin during and immediately after 
the ischemic exercise test. 

Nerve conduction studies were per- 
formed using standard techniques for 
transcutaneous stimulation and recording 
with surface electrodes. Limb temperature 
was maintained at 36 °C with a heat lamp 
and monitored with a cutaneous thermo- 
couple. Supramaximal stimuli were applied 
for all conduction velocities and F-wave 
measurements. The latter were obtained as 
the shortest latency recorded with ten 
stimuli. The H-reflex latency was obtained 
with subthreshold stimuli applied to the 
posterior tibial nerve, recording from the 
soleus muscle midway between the medial 
malleolus and the popliteal fossa. Sensory 
evoked potentials were obtained with anti- 
dromic stimuli in the arms and with ortho- 
dromic stimuli in the legs. The results of 
these studies are given in Table 1. 

Coaxial needle exploration of the limb 
muscles showed normal insertional activi- 
ty. Fasciculations were observed in the 
extensor digitorium brevis, abductor hallu- 
cis brevis, tibialis anterior, and gastrocne- 
mius muscles. On voluntary exertion, a 
mild but definite reduction in the recruit- 
ment pattern was observed in the distal 
muscles of the legs. In these muscles, the 
individual motor units were frequently 
polyphasic in configuration, increased in 
amplitude (up to 10 mV), and prolonged in 
duration (up to 16 ms). The recruitment 
pattern and individual motor units in the 
muscles of the arms and proximal legs 
were normal. 


x 


Spontaneous cramps were observed in 
the flexor hallicus and extensor digitorium 
brevis muscles, and cramps could be 
induced in the same muscles within 10 s of 
stimulating the posterior tibial and perone- 
al nerves, respectively, at 1 Hz. During the 
cramp, needle electrodes revealed a full 
recruitment pattern with no evidence of 
myotonia. 

Examination of a biopsy specimen of the 
gastrocnemius muscle gave normal results, 
with the exception of an occasional angu- 
lated fiber. Histochemical stains (myosin 
adenosine triphosphatase, nicotinamide 
adenine dinucleotide-tetrazolium reduc- 
tase, succinic dehydrogenase, phosphory- 
lase, PAS, oil red-O, and myoadenylate 
deaminase) and electron microscopy gave 
unremarkable results. 

The ethnic origin of the family was 
uncertain, but was believed to be Yugoslav- 
ian. All members of generation III were 
interviewed (Figure). The paternal grand- 
parents (I-4,5) were first cousins. No mem- 
bers in the maternal side were affected 
with cramps. The paternal grandparents 
had six children (II-11-16). Only one (II-11), 
the father of the propositus, was known to 
have exercise intolerance and cramps 
involving the feet, legs, and shoulders. No 
information is available about the children 
of II-12-16. I-11 had 11 children, two girls 
and nine boys; one died at birth. All living 
members of generation III suffered from 
painful muscle cramps, with onset in the 
second decade, that affected predominant- 
ly the feet, legs, and hands. 

Their ages at the time of examination 
ranged between 28 and 41 years. Other 
than the cramps, their health was generally 
excellent. All had symptoms that were 
identical to those of the propositus (III-19), 
but four had severe chest and back pains as 
well. One of these four was investigated in 
another hospital for possible coronary 
artery disease; serial ECGs and a coronary 
angiogram were normal. Five had episodes 
of muscle twitching that involved the eye- 
lids, arms, and shoulders. There were no 
other complaints referable to the nervous 
system and impaired muscle relaxation 
after prolonged contraction was denied. 

Electrodiagnostic studies were per- 
formed on three other members of genera- 
tion III. The nerve conduction velocities 
were normal in two and low normal in one. 
The latter member also had prolongation 
of F-wave latencies in the peroneal nerves. 
All three experienced cramps in the feet 
and legs after one minute of repeated 
exercise. The cramps were characterized 
electrically by normal motor unit poten- 
tials. Occasional polyphasic units with pro- 
longed duration were also recorded, but no 
myotonic discharges were seen. The 
cramps lasted for less than a minute and 
were slightly painful. During the cramps, 
the posture of the toes was similar to that 
of the propositus. 

At least five members (three girls, two 
boys) of generation IV began to have epi- 
sodes of muscle aches and stiffness involv- 
ing the neck, low back, and legs between 
the ages of 3 and 8 years. Three affected 
members were examined and were clinical- 
ly normal. Nerve conduction velocities in 
one member were normal. 
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Genealogy of family with autosomal-dominant nherited muscle cramps. 


COMMENT 


The signs and symptoms of the 
affected members of this family are 
eonñne t the neuromuscular system 
anc imvely2 many muscle groups. The 
promin: sympéom is painful cramps 
in lista! asuseles, usually induced ei- 
ther by exerton or by systemic infec- 
sion. Cram 2s cre net provoked by fast- 
ing sadden changes in weather, 
exe@temert, œ alchol ingestion. Fas- 
cicwlatims ar= present in distal mus- 
des at rest and provoked in proximal 
muscles br exercise. Transitory weak- 
ness and “atizue follow each episode 
cf crampirz. The changes in gastroin- 
testinal (GI) ənd genitourinary func- 
tiors, repcrted by the propositus and 
ane other family member (who com- 
pained of G dysfunction), may be 
onsomitaat autonomic dysfunction or 
may be urreleted symptoms. 

The alseromyegraphic studies indi- 
cate thas the anderlying abnormality 
im this disease is either in the cell 
bodes or tne axons of motor neurons. 
Low normal ead borderline nerve con- 
duction veoeties, prolonged motor 
distal kstences, prolonged F-wave 
leteacies, arge amplitude prolonged 
polyphasic mačor unit potentials, and 
fase@culatiens support this localiza- 
to In spite of these electrophysio- 
logical 2 mormalicies, examination of 
the muscle biepsy specimen revealed 
only mimarel evidence of denervation, 
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Distal Latency, 
ms (Mean, Range) 
4.0 (5.1, 2.4-7.3) 


Nerve 
Peronealy 


Posterior 
tibialt 














8.2 (5.1, 3.5-6 9) 





*CAP indicates compound action potential. 


Table 1.—Electrophysiological Studies on tne Propositus 


CAP* (Mean, Range) 
12 mV (7.3, 2.2-14.5) 


8 mV (11, 2.8-26) 


Ulnar 3.0 (2.7, 1.6-4.2) 15 mV (11, 5.6-20.0) 52 (59, 47-75) 
Median 3.2 (3.7, 2.3-4 6) 15 mV (10, 2.0-15.0) 54 (60, 48-70) 
Sural§ 3.1 (3.2-6.0) 15 uV (4-24) 44 (49, 42-56) 
Median 

(sensory) 3.0 (2.0-3.3) 25 pV (7-50) 47 (41, 49-56) 





Conduction 
Velocity, a 

m/s (Mean, Range) 
39 (51, 41-59) 


Amplitude, 



















40 (45, 41-53) 








+Stimulation of the ankle for F-wave study gave a latency of 65 ms (normal, < 55 ms) and an 


amplitude of 0.4 mV. 


{Stimulation of the ankle for F-wave study gave a latency of 7@ ms (normal, < 57 ms) and an 
amplitude of 0.5 mV, while an H-reflex study showed a latency of 22 me (normal, < 37 ms) and an 


amplitude of 0.6 mV. 


§Sural sensory recorded by stimulating sural nerve 14 cm above the ankle. 


ie, angulated fibers. The electrophy- 
siological and morphologic features 
correlate with the essentially nonpro- 
gressive clinical course, as none of the 
members showed wasting anc perma- 
nent weakness. However, the symp- 
toms in two members were of suffi- 
cient severity to prevent them from 
working. 

The syndrome in the present family 
resembles that reported by Jusic and 
associates”? (see Table 2). The many 
similarities, including Yugoslavian 
origin, between the two families sug- 
gest that they suffer from the same 
disease. 


Five unrelated patients with a syn- 
drome of muscu.ar pain and fascicula- 
tions have been described in a single 
report.” The syndreme in these 
patients is suffieiently different from 
the syndrome described in the present 
family and `n the family reported by 
Jusic et al” to -ustify the conclusion 
that these sooradic cases represent a 
different disease (Table 2), although 
the similar symptoms suggest a com- 
mon pathophysiological mechanism. 
Although fesciculations and cramps 
are present in both the sporadie and 
familial cases, fasciculations are a 
more prominent feature of the spo- 
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Onset of cramps 





tions 





Distribution of cramps 


Nocturnal cramps Present 
Fasciculations 


Gastrointestinal and genitou- 
rinary dysfunction 


Electromyography 














tonia 









Nerve conduction studies 
mal 








Forearm ischemic exercise Not done 


test 
Muscle biopsy 


Light microscopy Normal 

Histochemistry Not done 

Electron microscopy Not done 
Autopsy-muscle None 


radic cases and cramps are a more 
prominent feature in the familial 
cases. Indeed, patients with sporadic 
defects complain more of myalgia 
than cramps, and abnormal posturing 
of the hands and feet does not occur. 
In the sporadic cases, there is evidence 
forean underlying denervating pro- 
cess, whereas in the familial cases the 
evidence for denervation is less con- 
vincing; nevertheless, it seems reason- 
able to assume that both the sporadic 
and the familial syndromes are due to 
motor neuron dysfunction. 

The combination of muscle cramps 
and muscle twitching is also described 
in the syndrome of “continuous mus- 
cle fiber activity (Isaacs? syn- 
drome).”"*"? Isaacs’ syndrome is char- 
acterized by widespread fasciculations 
or myokymia, generalized rigidity 
resulting in gait difficulty, excessive 
sweating, and continuous motor unit 
activity at rest. The defect is thought 
to be in the terminal portion of the 
axon, because the muscle activity per- 
sists during sleep or anesthesia and is 
inhibited by tubocurarine chloride. 
The syndrome in the present family, 
and in the family described by Jusic et 
al,” differs from the Isaacs’ syndrome 
both clinically (absence of widespread 
fasciculations and excessive sweating) 
and electrically (absence of continuous 
motor unit activity). 

Painful muscle spasms precipitated 
by external stimulation or sudden 
movement are also described in the 
stiff-man syndrome.'*'* These spasms 
are symmetrical and are inhibited by 
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2nd decade in senior generation; 
1st decade in the later genera- 


Generalized; hands and feet most 
severely affected 


Major symptom Exercise-related cramps Exercise-related cramps Myalgia and fasciculations 


Not reported 
Not reported 


Normal motor units; interference 
pattern during cramps; no myo- 


Motor and sensory velocities nor- 


Table 2.—Comparison of Similar Case Reports 


Jusic et al” Present Report 
Inheritance Autosomal dominant Autosomal dominant 
Sex Both; more F than M Both; more M than F 





tions 






severely affected 


Presen? 
Present; mainly in legs 
Present in two 






tencies 





Occasional angulated fiber 


Normai 
Normal 
None 


sleep, general anesthesia, and nerve or 
myoneural blockade. 

We therefore conclude that the 
present family and the family of Jusic 
et al have an identical disorder, trans- 
mitted as an autosomal dominant 
trait, in which the primary abnormali- 
ty is proximal in the motor neuron and 
the major clinical symptoms are pain- 
ful cramps induced by exercise. 


Dawn DeLozier and Me inda Cohen assisted in 
genetic investigation, Katrina McLendon gave 
technical help, and Nelda Tilley typed the manu- 
script. 
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1st decade in the later genera- 






Generalized; hands and feet most 


Normal motor units; occasional 
long duration, high amplitude 
polyphasics; occasional fascicu- 
lations; interference pattern dur- 

ing cramps; no myotonia 

Borderline slow conduction veloci- 
ties; prolonged motor distal la- 


Norma lactate generation 


Sporadic Cases 
Not established 
Both; more M than F 
3rd to 7th decades 
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Present; mainly in legs 
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Slow conduction velocities; pro- 
longed motor distal latencies 










Not done 


Normal 

Not done 
Not done 
Denervation 


exercise: A syndrome attributable to decreased 
relaxing factor. N Engl J Med 281:187-192, 
1969. 

10. Sreter FA, Bauman ML, Gergely J, et al: 
Changes in muscle chemistry associated with 
stiffness and pain. Neurology 22:1172-1175, 
1972. 

11. Morgan-Hughes JA, Mair WGP, Lascelles 
PT: A disorder of skeletal muscle associated with 
tubular aggregates. Brain 93:873-880, 1970. 

12. Lewis PD, Pallis C, Pearse AGE: “Myopa- 
thy” with tubular aggregates. J Neural Sci 
18:381-388, 1971. 

13. Moersch FP, Woltman HW: Progressive 
fluctuating muscular rigidity and spasm (stiff- 
man syndrome). Proc Staff Meet Mayo Clin 
31:421-427, 1956. 

14. Gordon EE, Januszko DM, Kaufman L: A 
critieal survey of stiff-man syndrome. Am J Med 
42:582-599, 1967. 

15. Isaacs H: A syndrome of continuous mus- 
cle-fiber activity. J Neurol Newrsurg Psychiatr 
24:319-325, 1961. 

16. Aberfeld DC, Namba T, Vye MV, et al: 
Chondrodystrophic myotonia: Report of two 
cases. Arch Neurol 22:455-462, 1970. 

17. Blank NK, Meerschaert JR, Reider MJ: 
Persistent motor neuron discharges of central 
origin present in the resting state: A case report 
of alcohol induced muscle spasms. Newrology 
24:277-281, 1974. 

18. Sheaff HM: Hereditary myokymia. Arch 
Neurol Psychiatr 68:236-247, 1952. 

19. Gamstorp I, Wohlfart G: A syndrome char- 
acterized by myokymia, myotonia, muscular 
wasting and increased perspiration. Acte Psy- 
chiatr Scand 32:181-194, 1959. 

20. Welch LK, Appenzeller O, Bicknell JM: 
Peripheral neuropathy with myokymia, sus- 
tained muscular contraction, and continuous 
motor unit activity. Newrology 22:161-169, 1972. 

21. Lance JW, Burke D, Pollard J: Hyperexci- 
tability of motor and sensory neurons in neuro- 
myotonia. Ann Neurol 5:523-531, 1979. 

22. Jusic A, Dogan S, Stojanovic V: Hereditary 
persistent distal cramps. J Neurol Neurosurg 
Psychiatr 35:379-384, 1972. 

23. Hudson J, Brown WF, Gilbert JJ: The 
muscular pain-fasciculation syndrome. Neurology 
28:1105-1109, 1978. 


Familial Cramps—Lazaro et al 


pes 


Antifibrinolytic Therapy in Patients 
With Aneurysmal Subarachnoid Hemorrhage 


A Report of the Cooperative Aneurysm Study 


Hami F. Adams, Jr MD; Donald W. Nibbelink, MD; James C. Torner, MS; A. L. Sahs, MD 


è fntifibrmotytic therapy was used in 
1,114 patierts who Rad aneurysmal sub- 
arachnoid hemorrhage (SAH) and who 
were treatee by the 13 institutions of the 
Cooperative Aneurysm Study. Patients 
were started on treatment within one week 
after SAM was diacnosed, and therapy 
was Giscontnued 14 days after the ictus. 
Reble=cing oceurred in 10% of the treated 
patierts. Overall mortality among the 
treated pat=rts during the two weeks 
followingihenorrhag2 was 10.7%. Though 
someminor and a few major side effects 
occured seriaus complications of thera- 
py were infrequent. 

(Arch Neurol 38:25-29, 1981) 


alike ochar forms of acute cere- 

brevasqulardis2ase, the frequency 
of stbazacaneid hemorrhage (SAH) 
has net dec ined in the last decade. At 
the -eported incidence of 11 per 
100,980 population, approximately 
20,008 persons in the United States 
suffer SAH annually.’ During the 
first -we weeks after SAH, patients 
die o° the acute ccnsequences of the 
hemorrhage, of cerebral vasospasm 
and infaretien, end of recurrent 
hemorrhage. Treatment of acute SAH 
must induce amelioration of cerebral 
edema and increased intracranial 
pressure. cerrectior of fluid- and elec- 
trolyt2-level disturbances, avoidance 
of cerebral infarction, and prevention 
of recurrenc hemorrhage. 

Ampng patients treated within sev- 
en days of SAH with bed rest only, 
22.6% sulfered recurrent hemorrhage 
and 22.0% d ed within two weeks after 


Accepted for publieztien April 7, 1980. 

From tke Ceeperatve Aneurysm Study, 
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follows m tae “Aeknowledgment” section. 
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the initial hemorrhage.” Among pa- 
tients treated within seven days of 
SAH with drug-induced hypotension, 
18.0% had rebleeding and 22.6% died 
by 14 days after the initial hemor- 
rhage (from study by Dr Nibbelink 
and Mr Torner with William Hender- 
son, PhD, August 1979). While reduc- 
ing the frequency of rebleeding, hypo- 
tensive therapy does not reduce the 
early mortality from SAH. Vigorous 
blood pressure (BP) reduction tends to 
aggravate the development of cere- 
bral ischemia, presumably by reduc- 
ing the effective cerebral perfusion 
pressure. Past attempts to treat the 
aneurysm by an intracranial opera- 
tion within seven days of SAH were 
associated with a 20.9% mortality at 
two weeks after the initial SAH. 
Because early operation has been 
associated with a high mortality and 
because bed rest and drug-induced 
hypotension have been complicated by 
frequently recurring hemorrhage, at- 
tention has been focused on the use- 
fulness of antifibrinolytic therapy in 
the management of a patient within 
the first two weeks after SAH. 

After rupture of the aneurysm, the 
rent in the sac is rapidly occluded by 
perianeurysmal clot, which helps pre- 
vent recurrent hemorrhage. The fibri- 
nolytic activity of the CSF markedly 
increases during the first hours after 
the hemorrhage.’ Blood in the CSF 
activates the conversion of plasmino- 
gen to plasmin, inducing lysis of the 
clot. Aminocaproic acid inhibits the 
conversion of plasminogen to plasmin 
and also affects the direct action of 
plasmin.’ Tranexamic acid has an 
antifibrinolytic potency about ten 
times that of aminocaproic acid. Both 
drugs cross the blood-brain barrier 
and thus presumably help to maintain 
the integrity of the perianeurysmal 
clot. The goal of treating patients 
with aneurysmal SAH with antifibri- 
nolytic agents is to preserve the natu- 


rally occurring clot in the aneurysm’s 
rent, thus avo ding recurrent SAH 
while allowing the patiert’s condition 
to improve before operation on the 
aneurysm, 


PATIENT POPULATION 


We will review a prospective clinical 
study by 13 imstitutions ef the Cooperative 
Aneurysm Study (CAS) on the effective- 
ness of antifiorinclytic therapy in patients 
with SAH. In the seven-year period from 
March 1970 to March 1997, 1,114 patients 
were treated with antifibrimolytic agents. 
The randomized elinical trial, which com- 
pared induced BP reduction with antifibri- 
nolytic therapy, was performed from the 
initiation of the study until July 1972 (132 
patients) and was reported in 1975." Ran- 
domization was discontinued when the 
results among patients treated with antifi- 
brinolytic agents were found to be statisti- 
cally superior to drug-indaced hypotension. 
From July 1972 te July 1974. a data-collec- 
tion study evaluated the therapy in regard 
to drug dosage, clinical concition, and BP 
(471 patientsa.* The final phase included 
antifibrinolyte therapy combined with 
randomized restriction of fluids (511 
patients) (from stady by Dr Nibbelink and 
Mr Torner with Leon Burmeister, PhD, 
August 1979. The results of this trial 
demonstrated no significant difference 
between fluid groups. 

The studied greup comprised 419 men 
and 695 women who suffered aneurysmal 
SAH within seven days before entry into 
the study. The third day after hemorrhage 
was the average point of admission to the 
study; 276 patients were admitted within 
the first two days, 362 on days 2 or 3, 298 on 
days 4 or 5, and 178 en days 6 or 7 after 
SAH. The patients’ ages ranged from 11 to 
78 years, wita a mean ef 48 years. The 
aneurysm arose from the internal carotid 
artery in 241 patients, from the middle 
cerebral artery in 172, from the anterior 
cerebral artery in 383, and from the verte- 
brobasilar system in 76. Multiple aneu- 
rysms were discovered in 242 patients. 
Single hemorrhages eccurred in 864 pa- 
tients, while 212 patients were treated 
after a second hemorrhage and 38 had 
three or more hemorrhages before antifi- 
brinolytic therapy. On admission to the 
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study, the neurologic status of the patients, 


according to the CAS grading scale," were 
as follows: grade 1, 26 patients; grade 2, 733 
patients; grade 3, 94 patients; grade 4, 197 
patients; grade 5, 52 patients; and grade 6, 
12 patients. 

Treatment was begun after a ruptured 
aneurysm was confirmed by the presence 
of bloody CSF as determined by lumbar 
puncture and by roentgenographic demon- 
stration of one or more aneurysms. Com- 
plete blood cell counts, fibrinogen levels, 
and biochemical studies were obtained 
prior to and during the treatment period. 
Adjunctive therapies, such as fluid restric- 
tion, antihypertensive drugs, anticonvul- 
sant drugs, anticerebral edema agents, 
sedatives, and analgesics were employed as 
needed. Aminocaproic acid was adminis- 
tered to 729 patients. The dosage varied, 
with most patients receiving between 24 
and 36 g daily. Initial therapy was effected 
by a continuous intravenous (IV) infusion 
of aminocaproic acid in 800 to 1,000 mL of 
5% dextrose in water every 24 hours. After 
three to ten days, if practical or possible, 
the drug was administered orally every 
two hours until the end of the 14-day 
interval after the hemorrhage. The dosage 
of aminocaproic acid was monitored by the 
streptokinase clot lysis time.” Tranexamic 
acid was given to 385 patients. The dosage 
in most patients was 10.5 to 12 g daily. The 
drug was initially administered intrave- 
nously with conversion to the oral form to 
complete the treatment period. On the 14th 
day after the SAH, a decision was made to 
perform an operation or to continue medi- 
cal therapy. Rebleeding, death (and its 
cause), and the development of neurologic 
or ¢ystemic complications during the first 
14 days of the SAH were recorded. When 
rebleeding was suspected, confirmation 


— = es 


was sought by CSF examination or at 
autopsy. Any complications requiring ces- 
sation of antifibrinolytic therapy were spe- 
cifically noted. 


RESULTS OF TREATMENT 
Mortality 


By the end of the 14-day interval 
following the SAH, 119 deaths had 
occurred (10.7% mortality) (Table 1). 
The mortality was similar throughout 
the seven years of the data collection. 
In the period 1970 to 1972, the two- 
week mortality was 9.8%; from 1972 to 
1974, the mortality was 11.6%; and in 
the years 1974 to 1977, the mortality 
was 10.0%. Death from all causes was 
12.1% (88/729) among those patients 
treated with aminocaproic acid and 
8.1% (31/385) in those given tranex- 
amic acid. During the first 14 days 
after SAH, fatal rebleeding developed 
in 4.4% (17/385) of the patients 
treated with tranexamic acid and in 
4.5% (83/729) of those given aminoca- 
proic acid. Another 11 deaths were 
from “suspected” new hemorrhages 
(Table 1). An additional 11 persons 
rebled in the initial 14 days after the 
SAH and subsequently died after the 
period of observation. The deaths of 
50 patients were associated with a 
progressive decline in neurologic func- 
tion following hospitalization. 

Gradual deterioration in level of 
consciousness or development of focal 
neurologic deficits were attributed to 
the effects of the initial hemorrhage, 
including intracerebral hematoma, 


Table 1.—Cause of Death (by 14 Days After Subarachnoid Hemorrhage) 
for Drug Used 


Aminocaproic 
Acid (%)* 


Tranexamic 


Acid (%) Total (%) 


Proven rebleeding 33 (4.5) 17 (4.5) 50 (4.5) 


Suspected rebleeding 8 (1.1) 3 (0.8) 11 (1.0) 


Progressive downhill course 


43 (5.9) 


7 (1.8) 50 (4.5) 


Complications of treatment 2 (0.3) 0 (0.0) 2 (0.2) 
Other 2 (0.3) 4 (1.0) 6 (0.5) 


Total 


88 (12.1) 





31 (8.1) 119 (10.7) 


*Percent of patients at risk; 729 patients were treated with aminocaproic acid, 385, with tranexamic 


acid. 


vasospasm, hydrocephalus, or cerebral 
edema. Thirty-four of these cases 
were examined at necropsy. Twenty- 
one persons died from an intracere- 
bral hemorrhage in the frontal, parie- 
tal, or temporal lobes. Eight patients 
died of cerebral edema as shown by 
flattened gyri, uncal grooving, or ton- 
sillar herniation. Five patients died 
with recent nonhemorrhagic infarc- 
tions in the distribution of a major 
artery; all but one had flattened gyri 
and uncal or tonsillar herniation. In 
the single patient without edema, the 
infarction extended throughout the 
distribution of the anterior and mid- 
dle cerebral arteries on one side of the 
brain. During ‘the first two weeks 
after SAH, a fatal, progressive, down- 
hill course developed in 1.8% (7/385) of 
the patients given tranexamic acid 
and in 5.9% (43/729) of those treated 
by aminocaproic acid. Two patients 
(one with a pulmonary embolus and 
the other with a cerebral infarction) 
died of complications attributed to 
aminocaproic acid treatment. Three 
patients died of complications follow- 
ing arteriography, one of complica- 
tions following severe gastrointesti- 
nal (GI) hemorrhage, and one from a 
pulmonary embolism that was be- 
lieved not to be secondary to therapy, 
while the exact cause of one patient’s 
sudden death was not ascertained. 


Recurrent Hemorrhage 


In the initial two weeks, 111 
patients had proven rebleeding (10% 
incidence). The rebleeding rate was 
9.4% (36/385) among all patients given 
tranexamic acid and was 10.2% among 
those administered aminocaproic acid. 
Documented rebleeding developed in 
4.5% of patients treated during 1970 to 
1972, in 12.7% of those treated during 
the years 1972 to 1974, and in 8.8% of 
those treated during 1974 to 1977. In 
the years 1972 to 1974, the optimal 
dosage of antifibrinolytic therapy was 
being studied. Though the frequency 
of rebleeding was lowest in those 
patients treated with daily doses of 


Table 2.—Change in Neurologic Status From Onset of Treatment to 14 Days After Hemorrhage* 


Initial 
Neurologic Status} 


Good condition 
(CAS grades 1, 2, 3) 


Poor condition 
(CAS grades 4, 5, 6) 


*There were two incomplete observations. 


No. of 
Patients 


No. 
Improved (%) 


152(17.8) 





250(22.5) 


Unchanged (%) 
433(50.8) 


67(25.8) 
500(45.0) 


No. Worse (%), 
No. Including 
(No. of Deaths] 


267(31.3) [58] 


95(36.5) [67] 
362(32.5) [119] 





{Cooperative Aneurysm Study (CAS) Neurologic Status Scale is as follows: grade 1, symptom free; grade 2, minor symptoms (headache, meningeal 
irritation, diplopia); grade 3, major neurologic deficit but fully responsive; grade 4, impaired state of alertness but capable of protective or other adaptive 
responses to noxious stimuli; grade 5, poorly responsive but with stable vital signs; grade 6, no response to address or shaking, nonadaptive response to 
noxious stimuli, and progressive instability of vital signs. 
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=. 


No. of 
Patients 


D, 1 = 


Good Condition 
(CAS 1, 2, 3), %* 


Mortality 


Poor Condition 
(CAS 4, 5, 6), % 
2. 7 30.0 

23.5 
re ne 20.9 

11.9 
: : 23.5 





Rebleeding Rate 
TT 
Good Conditicn Poor Condition 
(CAS 1, 2, 3), % (CAS 4, 5, 6), % 


ee 


“CAS indcates Cooperative Aneurysm Study Grades; for explanation of these, see footnote to Table 2. 















Neurologic-psycaiétric 
Focal seurslogic Jeficit* 
Convursions 

Psych®tnicedistur dances 





Pulmosasy emtolsm 








Other 





Table 4.—Symproms or Conditions Developing During Antifibrinolytic Therapy 


Tranexamic Amino» 
Acid, caproic Acid, Total 
No. of No. of No. of 
Symptcm-or Condition Patients (%) Patients (%) Patients (%) 


103 (28.5) 
21 (5.7) 

43 (11.6) 
52 (14.1) 


Hemoiytt-thromootic 
Anemia 17 (4.6) 57 (9.1) 74 (7.4) 
Coagusation factor disorder 0 (0.0) 5 (0.8) 5 (0.5) 
Clotting derancement 1 (0.3) 9 (1.5) 10 (1.0) 
Abnormai bleeding time 1 (0.3) 5 (0.8) 6 (0.6) 
Leukoeytosis 32 (8.7) 51 (8.3) 83 (8.3) 
PurpuS 0 (0.0) 2 (0.3) 2 (0.2) 
Throms0cylopenia 1 (0.3) 6 (1.0) 7 (0.7) 
Deep win thrombosis 3 (0.8) 9 (1.4) 12 (1.2) 
Superficial vein thrombosis 0 (0.0) 47 (7.5) 47 (4.7) 


2 (0.5) 
210 (56.6) 


88 (23.9) 
44 (12.0) 


Angine pectoris 1 (0.3) 5 (0.8) 6 (0.6) 
Myocadial infaccton 0 (0.0) 4 (0.6) 4 (0.4) 
Conjurstivel suffusion 2 (0.5) 3 (0.5) 5 (0.5) 
Peripheral edema 1 (0.3) 16 (2.6) 17 (1.7) 
Electrcyte imbalance 56 (15.3) 77 (12.4) 133 (13.3) 
Genitoarinery infection 21 (5.7) 94 (15.1) 115 (11.5) 
Hypert=icemia 3 (0.8) 24 (4.0) 27 (2.8) 
Elevates BUN 20 (5.4) 31 (5.0) 51 (5.1) 
Rash 3 (0.8) 19 (3.0) 22 (2.2) 
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“Presence 3f atleast cne of the following conditions: aphasia, dysphasia, hemiplegia, hemiparesis, 


œ ischemic seursiogic Jeficit. 


aoproximately 36 g of aminocaproic 
aeid er EZ g of tranexamic acid, an 
optimal desage has not been estab- 
lished. 


Neurologic Status 


Comparéon of neurologic status at 
the beginn ng of treatment and at the 
end of the 14th day after the SAH 
showed thet 17.8% of the patients 
initially im zoed neurologic condition 
improved, while 50% remained sta- 
bie and 3.8% deteriorated or died 
(Table 2). However, 79.5% (677 pa- 
tients) of taose initially in good neuro- 
logie concition remained in CAS 
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grades 1, 2, or 3, and only 6.8% died. Of 
patients initially in poor condition, 
37.7% improved to a better status, 
25.8% were unchanged, and 36.5% 
were worse or died. Improvement to a 
good neurologic condition by 14 days 
after the beginning of bleeding was 
noted in 33.1% of the patients initially 
in poor condition. The mortality 
among patients in poor condition was 
23.5% by 14 days after SAH. The 
14-day mortality of 6.8% among 
patients initially in good condition 
and of 23.5% for patients in poor con- 
dition was statistically significant 
(x? = 56.09; P = .000). 


Interval to Treatment 


The number of days from the 
hemorrhage until onset of treatment 
was inversely related to the 14-day 
rebleeding inc dence and mortality 
(Table 3). Early entry posed a greater 
risk for rebleeding, independent of 
neurologic condition on admission 
(x? = 19.13, P = .004). Among those 
patients wno did not die or suffer 
rebleeding within seven days of SAH, 
rebleeding rates in the interval of 
days 8 to 14 were 8.3% for patients 
who entered or day 0 or 1, 6.5% for 
second- and tiird-day-of-entry pa- 
tients, 3.2% for fourth- and fifth-day- 
of-entry patients, and 4.5% for 
sixth- to eighth-day-of-entry patients 
(x? = 7.857, P = .061). 


Aneurysm Site 


The location of the aneurysm did 
not significantly alter the outcome. 
Patients with interna! carotid artery 
aneurysms ‘241 had a 12.9% rebleed- 
ing rate and 11.6% mortality at two 
weeks; patients with middle cerebral 
artery aneurysms (172) had a 5.2% 
rebleeding rate and 7% mortality; 
patients with anterior cerebral aneu- 
rysms (383) hac an 11.0% rebleeding 
rate and 12.3% mortality; patients 
with vertebrobasilar system aneu- 
rysms (76) had a 9.2% rebleeding rate 
and 7.9% mertality; and patients with 
multiple aneurysms (242) had a 9.1% 
rebleeding rate and 10.7% mortality. 


Medical and Netrolegic Complications 


Table 4 ists the symptoms and 
signs that appeered during the obser- 
vation pericd. We were particularly 
interested te determine possible com- 
plications of ancifibrinolytic therapy. 
Focal neurologie signs developed in 
310 patients; in 206, the signs were 
believed to be of isehemic origin. The 
most common deficits were aphasia or 
hemiparesis. These signs were of sim- 
ilar frequeney ir the patients treated 
with aminocaproic acid or with tra- 
nexamic acid. Other neurologic condi- 
tions included restlessness, convul- 
sions, or psychiatric disturbances. Di- 
arrhea was the most frequent side 
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effect, which was a particular problem 
in those patients given oral tranex- 
amic acid. An abnormal bleeding time, 
clotting derangement, or coagulation 
factor disorder occurred in 21 pa- 
tients. Deep vein thrombosis was not- 
ed in 12 patients, while 47 had super- 
ficial vein thrombosis (usually at the 
site of IV administration). Seven per- 
sons suffered pulmonary embolism. 


COMMENT 


Reports by Gibbs and O’Gorman"” 
and by Mullan and Dawley" have 
drawn attention to the clinical useful- 
ness of antifibrinolytic therapy in the 
preoperative management of patients 
with aneurysmal SAH. Gibbs and 
O’Gorman treated 32 patients with 
different doses of aminocaproic acid 
for various treatment periods, noting 
six instances of rebleeding in compar- 
ison with seven instances in ten con- 
trol patients.’ Ransohoff et al gave 
oral or IV aminocaproic acid to 85 
patients for a period of 26 days or less 
and observed six instances of rebleed- 
ing. Similar favorable results have 
been reported by Sengupta et al,” by 
Schisano," by Maurice- Williams,” and 
by Fodstad et al." 

Girvin compared 39 patients treated 
with aminocaproic acid with 17 control 
patients, noting 14 instances of 
rebleeding (six fatal) among treated 
patients and four deaths and three 
rebleeding events in the control 
patients." Though he did not mention 
the daily administered dosage of 
aminocaproic acid, he concluded that 
the drug was of no therapeutic bene- 
fit. Van Rossum et al compared 26 
patients treated with tranexamic acid 
for ten days with 25 other patients in 
a double-blind, randomized study.'* 
They found similar rebleeding rates 
and mortality in both groups. Howev- 
er, they evaluated patients with a 
variety of causes of SAH, including 
those with bleeding secondary to anti- 
coagulant agents, and the dosage of 
tranexamic acid administered was 
only 4 g/day. Tovi randomized 21 
patients treated with tranexamic acid 
with 19 control patients." Both groups 
did well, and the only fatality was a 
single control patient. Another ran- 
domized study compared 82 patients 
treated with standard supportive 
therapy with 83 patients treated with 
aminocaproic acid; recurrent hemor- 
rhage developed in 22 control and in 
three aminocaproic acid-treated pa- 
tients.” The randomized, double-blind 
study of Chandra also reported a low- 
er mortality and rebleeding rate in 
the patients treated with antifibrino- 
lytic therapy.”! 

In our series, recurrent hemorrhage 
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occurred in 111 of the 1,114 patients 
treated with aminocaproic acid or tra- 
nexamic acid during the first 14-day 
period after the initial SAH. A 10% 
incidence of rebleeding in the first 
two weeks of the SAH is lower than 
the frequency of this complication in 
patients in the previously reported 
randomized studies who were treated 
with bed rest (22.6%)* or with drug- 
induced hypotension (18%).* The re- 
current hemorrhage was fatal in 
about one half of our patients. Most 
clinical studies have not isolated those 
patients treated soon after the hemor- 
rhage. In our series, rebleeding rate 
and mortality were highest among 
those patients admitted within the 
first three days after the initial 
hemorrhage (Table 3). Selection by a 
difference in initially observed condi- 
tions and effect of change in neuro- 
logic status over time might explain 
this; however, these results reflect the 
critical nature of this illness in the 
first few days after the SAH and are 
similar to those reported by Ranso- 
hoff et al. It is important that time 
of entry be considered in determining 
the prognosis of patients treated with 
antifibrinolytie therapy. Mortality 
was greatest in those patients with a 
poor initial neurologic condition. 

We found that the most beneficial 
dosage of aminocaproie acid was 
approximately 36 g/day. The other 
studies demonstrating the therapeutic 
benefit of aminocaproic acid have 
used a daily dosage of 24 to 36 g.1219-29 
The administered dose of aminoca- 
proic acid was not included in the 
report of Girvin.” The daily dosage of 
tranexamic acid of approximately 12 g 
produced the greatest protection. This 
dose is greater than the amount 
administered in other clinical studies. 
The optimal duration dose or duration 
of therapy has not been established. 
We concentrated on the initial two 
weeks after the hemorrhage, although 
others have extended therapy to six 
weeks.” Antifibrinolytic therapy was 
used in the CAS as a preoperative 
modality rather than as a substitute 
for operation. 

Fifty of our patients died of compli- 
cations following the initial hemor- 
rhage, as manifested by a progressive 
neurologic decline attributed to the 
effects of an intraeranial hematoma, 
vasospasm, cerebral ischemia, or hy- 
drocephalus. An equal number of 
patients in our series died from this 
group of disorders as died after 
rebleeding. The use of antifibrinolytic 
drugs will not prevent the death of 
these patients. Cerebral ischemia, 
vasospasm, and hydrocephalus are 
known complications of aneurysmal 


SAH and have been the major reason 
for delaying operative repair of the 
aneurysm for two weeks after the 
initial hemorrhage. 

Whether antifibrinolytie therapy 
potentiates the development of neuro- 
logic complications has been of con- 
cern. Using echoencephalography, 
Knibest6l et al found ventricular dila- 
tion more frequently among patients 
given tranexamic acid than in un- 
treated patients.” Park recently re- 
ported ventricular enlargement in 
17% of patients after SAH and in 43% 
of those also given antifibrinolytic 
medications.” In several other series, 
the authors did not find hydrocepha- 
lus to be more common in those 
patients receiving  antifibrinolytic 
therapy than in control patients. 27 
We did not investigate the develop- 
ment of hydrocephalus in our pa- 
tients. 

The role of vasospasm in the devel- 
opment of cerebral ischemia has been 
controversial. Recently, Fisher et al 
attributed to vasospasm 25 instances 
of new, ischemia-induced neurologic 
deficits among 50 patients with fresh 
aneurysmal SAH.™ In an autopsy ser- 
ies performed prior to the use of anti- 
fibrinolytic agents, Schneck discov- 
ered cerebral infarction in 55% of the 
cases.” Kagstrém and Palma reported 
more frequent ischemia-induced com- 
plications in those patients treated 
with antifibrinolytie agents than in 
those not given the agent. Sonntag 
and Stein angiographically observed 
development of an “arteritis” in three 
patients treated with aminocaproic 
acid, though pathologic confirmation 
was lacking.” Recently, Hoffman and 
Koo reported cerebral thrombosis as- 
sociated with aminocaproic acid thera- 
py in two patients.’* Schisano reported 
fatal infarction in nine of 58 patients 
treated with antifibrinolytic agents 
and concluded that the risks of cere- 
bral infarction were aggravated by 
antifibrinolytic therapy.’ However, 
none of the 83 patients treated with 
aminocaproic acid by Chowdhary et 
al, and only one of the 76 treated 
patients in a series reported by Sen- 
gupta et al, died of a cerebral infarc- 
tion. Early in this project, when anti- 
fibrinolytic therapy was compared 
with drug-induced hypotension, the 
frequency of ischemic phenomena was 
greater in those patients given the 
antihypertensive drugs.* Even if all 50 
of the deaths due to progressive neu- 
rologic decline were attributed to 
cerebral infarction, the mortality sec- 
ondary to cerebral ischemia would 
have been less than 5%. Our experi- 
ence has not established an increased 
incidence of cerebral ischemia or 
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infarctien among patients given an- 
tifibrinolytic theraoy. 

Antifibrmoiytie therapy was 
stopped in 25 pat ents because of com- 
plicatiors. A severe delirium devel- 
oped in seven pztients while they 
were being given tranexamic acid. 
Psyehiatrie distarbances, hallucina- 
tions, er neslessness occurred with 
both dregs in about one fourth of the 
patients. Whil similar mental 
changes ave been described in 
untreated osierts with SAH,” Wy- 
senbeek et al deser bed acute delirium 
as a complication o” aminocaproic acid 
administracion in a patient who did 
not have wncerlvi1g neurologic dis- 
ease Breg side effects should be 
considered # 2 patient receiving 
antifibrinolytic therapy begins to ex- 
hibit an acute men-el syndrome. Con- 
vulsions hare »een described as a com- 
plication of aminocaproic acid admin- 
istration enc were noted in 36 of our 
patients However. Walton found a 
14% imcidence of ecnvulsions among 
patients with SAH * Rhabdomyolysis 
was not seen. Th= most common med- 
ical complication was diarrhea (17.4%), 
which was particilarly a problem 
among tose patients taking oral tra- 
nexamie acid Cacwdhary et al re- 
ported ro 1ematobgic complications 
among “heir pæients treated with 
aminecasraic acil2’ Two series re- 
ported tkrombeerbolism to be 
rare.” We parteularly investigated 
our treated patients for the develop- 
ment of kematelcgic complications 
(Table 4. Deep ve n thrombosis and 
pulmonary embolism were rare 
among ‘his serously ill group of 
patients wnc were at bed rest for 
prolonged serios. We believe that 
antifibrimolytic agents may be safely 
given in lamze-doses for a brief period 
(twe weeks: without major complica- 
tions. 

CONCLUSIONS 


We believe thet antifibrinolytic 
therapy is a aseul modality in the 
preoperative care of patients with 
SAH resulting frem a ruptured aneu- 
rysny this therapy is not accompanied 
by frequent, severe neurological or 
medical complicetions. The use of 
aminocaprose acic œr tranexamic acid 
carries the dossib lity of some minor 
and a few major sice effects. Delayed 
complications, especially thrombosis 
or hydrecephalus, require further 
scrutiny. With amtifibrinolytic thera- 
py, the mertality and frequency of 
rebleeding hawe been reduced during 
the initial, eritical two-week period. 

Antifibrinolytic -herapy is asso- 
ciated with « W% ncidence of rebleed- 
ing, whieh is one half the rate among 
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patients treated with bed rest alone. 
While the mortality among treated 
patients was 10.7%, it was 6.8% among 
those initially in good condition. This 
therapy should not preclude cperative 
repair of the aneurysm. 
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Frontal Leukotomy Size and Hemispheric Asymmetries 
on Computerized Tomographic Scans of Schizophrenics 
With Variable Recovery 
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@ The computerized tomographic (CT) 
scans of 17 schizophrenic men who had 
had bilateral prefrontal leukotomy per- 
formed 25 years earlier were examined to 
determine the relationship among leukot- 
omy site, size, hemispheric asymmetries, 
and recovery. Six cases of good recovery 
(GR), five of moderate recovery (MR), and 
six of no recovery (NR) were studied; 16 of 
17 patients were right-handed. Results 
showed that the GR cases had significant- 
ly larger lesions in the low orbitofrontal 
region (especially on the left) than did the 
other MR and NR cases. Also, five of six of 
the GR cases had significantly greater 
lesion size asymmetry in the low orbito- 
frontal region and overall than did the 
other MR and NR cases. There was no 
consistent asymmetry of lesion size (larg- 
er right or left) that was associated with 
recovery. Significant differences were 
observed in the hemispheric asymmetries 
of the right-handed schizophrenics vs 
normal subjects. Only half the cases had 
the expected increased left occipital 
width, and half had unexpected equal or 
increased right occipital widths. All of the 
GR cases had either an increased left or 
tight occipital width; none had equal 
widths. Additional observation of long- 
standing leukotomy sites on CT scans in 
schizophrenia cases is recommended. 

(Arch Neurol 38:30-37, 1981) 


A E information is pre- 
sented on the location and size of 
frontal lobe lesions observed on com- 
puterized tomographic (CT) scans of 
patients who had undergone bilateral 
prefrontal leukotomies for chronic 
schizophrenia 25 years earlier. The 
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relationship between lesion location, 
lesion size, and recovery are empha- 
sized. Hemispheric asymmetry mea- 
surements in the frontal and occipital 
regions from the CT scans were also 
correlated with handedness and recov- 
ery. Detailed clinical information re- 
garding the subject population is in 
press' and studies regarding neuro- 
psychological testing (D.T.S. and 
Edith Kaplan) and EEG work 
(W.S.W.) are in preparation. Informed 
consent was obtained from each 
patient after the nature of the proce- 
dures had been fully explained. 


PROCEDURE 
Subjects 

The study sample comprised 16 men with 
schizophrenia whose conditions had been 
recognized for many years (one to six). 
They had undergone frontal leukotomy at 
the Northampton (Mass) Veterans Admin- 
istration Hospital after the standard ther- 
apy techniques had proved to be unsuccess- 
ful. They ranged in age from 50 to 73 at the 
time of testing and 15 of 16 were right- 
handed. 

The cases were divided into three recov- 
ery groups based on (1) length of stay in 
the hospital after operation (for psychiat- 
ric reasons), (2) the number of years since 
hospital discharge, and (3) the amount of 
hospital contact following discharge.’ The 
groups were comparable for mean age and 
educational level. Because all cases had the 
same diagnosis, preoperative evaluation, 
and treatment that eventually led to leu- 
kotomy, the primary psychopathologic 
characteristics can be considered compara- 
ble. 

Group 1 comprised five patients with 
good recoveries (GR) who had been out of 
the hospital for a mean of 14 years follow- 
ing the operation and each of whom had 
returned to some form of work during that 
time. 

Group 2 comprised five patients with 
moderate recoveries (MR) who had been 
out of the hospital at most six years follow- 
ing leukotomy; they remained in close con- 
tact with the hospital and required ongoing 
therapy. 

Group 3 comprised six patients with no 
recoveries (NR) who had been hospitalized 
continuously from the time of leukotomy to 
the present. Leaves of absence had been 
rare and generally unsuccessful. 

There was a significant difference in 
number of years since hospital discharge 


between the GR and MR groups (df = 1,8; 
F = 143; P < .05). Because of their nearly 
continuous hospitalization, the NR group 
was obviously different from both of the 
others. 


CT Scans 


All patients had CT scanning performed 
at the Boston VA Medical Center from 
1976 to 1978 (Ohio Nuclear Delta 50 CT 
scanner). The first slice was done 15° to 20° 
to the canthomeatal line and the slices 
were 13 mm thick. The picture-element size 
(pixel size**) was 1x 1 mm; the X-Y 
matrix size was 256 x 256. 


Analysis of Leukotomy Sites on CT Scan 


The leukotomy sites were analyzed on 
CT scans in three ways: (1) the general 
locus of each right and left frontal lobe 
lesion was documented using a neuroana- 
tomical checklist (NC); (2) the size of each 
right and left lesion was computed in raw 
number lesion pixels; and (3) the size of 
each right and left lesion was computed in 
percent right or left cerebral hemisphere 
tissue damage. The third analysis was per- 
formed because a previous study had dem- 
onstrated considerable variability in hemi- 
sphere (skull) size (from 6,000 to 11,000 
pixels per hemicranium).' Hence, percent 
lesion area in each hemisphere was com- 
puted. 

All CT scan slices for each patient were 
examined by two of us (M.A.N. and 
H.L.L.), and the slices that best corre- 
sponded to slice levels 1 through 6 in Fig 1 
and 2 were labeled and marked for analy- 
sis. The methods and results for the three 
analyses are presented below. 

Neuroanatomical Checklist Analysis.—The 
NC included major structures present on 
slices 2 through 6 and was used for docu- 
mentation of lesion locus. Slice 1 was not 
included because only one patient had 
lesions visualized at this lowest level (Fig 
2). The most common lesion sites were 
white matter areas deep to the right and 
left superior frontal gyrus (SFG) and mid- 
dle frontal gyrus (MFG) at CT slice levels 2 
through 5 and/or 6. The greatest frequency 
of lesion occurrence was observed in the 
lowest slice levels (2 and 3). The greater 
incidence of lesion on the lower slices was 
expected, since the psychosurgeons had 
found that their best results came from 
medial, inferior frontal lesions.>" 

Additional structures were involved in 
some cases, eg, the cortical surface area of 
the SFG, the MFG, the inferior frontal 
gyrus (IFG), the cingulate gyrus, the cor- 
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Fig *.—Camouterizec tomographic scan of slice levels 1 through 6, lateral view. Dotted 
lines show ventricular system. 


Shce4 


Slice 5 


Slice 3 








Slice 6 


Fg 2—Computerized tomographic scan of slice levels 1 through 6, cross-sectior al views 
(good recovery case 941; age, 53 years). Large asymmetrical lesions are present at slice 
2 and overal, althcugh no lesions are seen above slice 3. This is a good example of 
expected hemispheric asymmetries for a right-handed male, ie, increased right frontal 
width andipetalia, increased left occipital width and petalia (slice 2), and more posterior 
left choroid plexus—larger left thalamus (slice 4). 


pas callosum or the caudate. The sporadic 
ovcurrence cf lesions in the latter areas did 
not seem to be related to the recovery 
status ef amy singe case or group. The 
relationship: if any. to specific neuropsy- 
chological test results is currently under 
analysis. 
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The ventricular size was also examined 
in the course of the NC analysis. Although 
previous studies™ have reported atrophic 
changes in chronic institutionalized schizo- 
phrenics and one more recent study" has 
reported enlarged ventricles in subchronic 
schizophrenics, with the exception of 


increased frontal horn size rear the leukot- 
omy sites, no other atroohie changes were 
observed in these 16 cases, including those 
with nearly continuous aospitalization for 
the preceding 25 years. 

Quantification ef Leuketomy Size in Num- 
ber of Lesion Pxels amd Percent Lesion 
Area.—Each CT sean slice with lesion pres- 
ent for each patient was studied with the 
Automated Slice Informetion program 
(ASI-I)," a separate program written for 
detailed post hoe CT sean analysis. The 
program used the digital CT number infor- 
mation for each pixel clement stored on 
magnetic tape to compute che amount of 
brain area on a given CT sliee significantly 
different in CT numbers “rom a “stan- 
dard” healthy tissue sample (HTS) at the 
same slice (Fig 3. 

A graphic representation of each hemi- 
sphere was printed out Fig 4). The four- 
pixel samples wita a mean CT number not 
significantly lower tham tae HTS were 
represented by a period. The four-pixel 
samples significantly lower than the HTS 
were represented by a dash at P < .05, by 
an equals sign at P < .01, and by an aster- 
isk at P < .001. The extremely high CT 
numbers representing icphendylate (Pan- 
topaque), neurosargical metal clips, and 
bone were represented by zeroes. If ade- 
quate visualization of the lesion was 
obscured by artifact from iephendylate or 
metal clips, the slice was not analyzed; 
however, this occurred oaly once. 

In addition to the graphic representation 
of each hemisphere, the folowing compu- 
tations were prin-ed out and/or computed 
by hand (as an example, the computatigns 
for the CT scan of Fig 3 end 4 are pre- 
sented in parenth2ses). : 

1. The total number of pixels within the 
right half of the train, right hemicranium 
(RH) (6,724), and the tota number of pixels 
within the left hemicrarium (LH) (6,644) 
were computed. The term “nemicranium” 
is technically more accuvate than “hemi- 
sphere,” because fluid-filled spaces as well 
as soft tissue comprise these RH and LH 
areas and slices 2 end 3 include the cerebel- 
lum as well. 

2. The number of lesion pixels within the 
RH (332) and the LH (252) at each slice was 
computed. The number of lesion pixels was 
obtained in two steps: (a) the lesion area on 
the computer prirtout was circled out by 
hand (see Fig 3 and 4) ard (9) the number 
of dashes, equal signs, and asterisks within 
the circle were hand-counted and multi- 
plied by four. (Each sample represented 
four pixels.) The total number of lesion 
pixels at this slice across dota hemispheres 
(332 + 252 = 584) and the difference in 
size between the RH lesior and the LH 
lesion (332 — 252 = 80) were computed. 

3. The percent lesion pixels within the 
RH (332/6,724 = 4.9%) and the percent 
lesion pixels within the LH (252/ 
6,644 = 3.8%) were computed. The total 
percent lesion pixels at this slice for both 
the RH and LH combined :584/13,368 = 
4%), and the percent difference in size 
between the RH lesion and LH lesion 
(4.9% — 3.8% = 1.1%) were abo computed. 

4. The mean CT number ef the HTS in 
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Fig 3 was 32.9 (SD, 8.4). The CT numbers of 
the low CT number areas within the RH 
and LH (ventricle and lesion area) were 
approximately 23.4 and below. Lesion areas 
were defined by both low CT number areas 
(cystic areas) and high CT number areas 
(iophendylate and neurosurgical metal 
clips); the CT numbers will not be dis- 
cussed. 


RESULTS 


The ASI-I computations, both in 
raw number lesion pixels and in per- 
cent lesion area at each CT slice with a 
lesion present, were obtained for each 
group (Table 1). The data were orga- 
nized in the following manner and 
statistically analyzed by group (analy- 
sis of variance programs): (1) RH 
lesion size at each slice and total (all 
slices combined); (2) LH lesion size at 
each slice and total; (3) RH and LH 
lesion size combined at each slice and 
total; and (4) RH and LH lesion size 
difference at each slice and total. 

Because there were no significant 
differences observed between the MR 
and NR groups for any of the above 
variables, these groups were combined 
and all statistical analyses used only 
two groups: GR vs MR plus NR eases. 
Four significant differences between 





Fig 3.—Slice 4, no recovery case 384 (age, 
59 years) showing location of healthy tis- 
sue sample (HTS) for Automated Slice 
Information-I program analysis for this 
slice; HTS is located in right hemisphere. 


Fig 4.—Automated Slice Information-| 
printout of computerized tomographic 
Scan in Fig 3. Leukotomy sites are outlined 
by hand. 









Table 1.—Lesion Size in Right and Left Frontal Lobes 






No. of Lesion Pixels*/% Hemisphere Lesion Area 





Total, 
Slice 2 Slice 3 Slice 4 Slice 5 Slice 6 All Slices Slice 


Good Recovery Cases 








































n 5 4 5 4 3 5 5 
Right Mean 554/87 372/5.7 364/5.9 321/5.3 156/2.7 1,746 417/5.6 
SD 262/4.1 20/0.5 196/3.6 90/1.8 82/1.3 146 129/2.3 
Left Mean 721/10.5 487/6.9 333 /4.7 312/4.8 142/2.2 1,954 434/6.5 
SD 319/4.3 209/2.2 269/3.7 185/2.4 164/2.3 915 177/2.3 
R+L Mean 1,275/10.0 859/6.3 698/5.3 633/5.0 298/2.5 3,700 852/6.6 
SD 387/2.9 227/09 378/3.0 204/1.5 186/1.2 847 171/1.2 
R—-L Mean 371/5.1 121/1.6 185/2.7 151/2.3 122/2.4 852 208/3.1 
SD 230/3.0 187/2.3 194/3.3 115/1.6 104/1.7 539 141/2.2 
Moderate Recovery Cases 
n 5 5 3 3 3 5 5 
Right Mean 365/5.8 339/49 256/4.0 306/4.8 236/4.4 1,183 324/5.1 
SD 228/3.7 243/3.4 155/2.5 209/3.2 173/3.1 787 238/3.6 
Left Mean 411/64 324/5.0 316/4.8 310/51 224/3.7 1,246 339/5.4 
SD 297/4.9 239/3.8 149/2.0 141/2.4 181/3.0 899 253/4.2 
R+L Mean 776/6.1 664/49 572/4.4 617/5.0 460/4.0 2,430 664/5.2 








SD 517/4.2 476/3.6 289/21 348/2.8 354/3.0 1,685 491/3.9 





No Recovery Cases 
5 





















317/5.2 412/6.6 377/5.9 232/4.1 186/3.4 1,240 316/5.2 
SD 216/3.5 202/3.3 168/2.7 164/3.1 22/0.3 511 82/1.4 





























Mean 349/5.9 444/67 313/5.0 260/4.3 140/2.5 1,240 318/5.2 
SD 209/3.5 304/4.2 134/2.3 264/43 52/1.0 575 107/1.7 
R+L Mean 667/5.5 856/6.6 690/5.5 493/4.2 326/3.0 2,480 634/5.2 














SD 411/3.3 490/3.6 300/2.5 424/3.7 68/0.6 1,062 180/1.4 
R-L Mean 92/1.7 98/1.3 64/0.9 74/0.9 46/1.0 301 72/11 








SD 50/0.6 127/15 48/0.7 84/1.1 42/0.7 221 46/0.6 
*Picture elements; see text. 
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Fig 5—Gooc recovery case 961 (age, 56 years). Large 
asymmetnc2 lesions are present at slice 2 and overall; 
lesions are present or slices 2, 4, and 5 (slice 3 was not 


available) 


Fic 7.—Good recovery cas 
overall. Equal frontal width and no frontal petali 


the two zreups were then identified. 
(These significant differences were 
observed fer both the raw number 
lesion poxes data and the percent 
lesion area data.) 

First, he GR cases had significant- 
ly larger slice 2 (low orbitofrontal) LH 
lesion size alome then did the MR plus 
NR case (G=1,18; F= 5.31; 
P <_.#4). Second, fhe GR cases had 
significanti” Erger slice 2 (low orbito- 
frontal) RE and L4 lesion size com- 
bined than dic the MR plus NR cases 
(df = 1,13; F= 55°"; P< .03). Third, 
the GR cses shcwed significantly 
greacer RH and LF lesion size asym- 
metry at sice 2 Cow orbitofrontal) 
than cid the cthers (df = 1,13; 
F = 8.79; P < .002). Three of five of 
the GR eases had lerger LH than RH 
lesion size; ene had greater RH lesion 
size and one had early equal-sized 
lesions. “symmetry of lesion size was 
generally net ebserved in the MR and 
NR groups. Fourth, when total RH 
lesion size (over five slices) was com- 
pared with total LH lesion size (over 
five slices), the GR cases showed sig- 
nificenthy greater total lesion size 
asymmetry than the other MR plus 
NR «cases (df= 1,14; F = 12.39; 
P< 002. Twa of -he five GR cases 
had a larzer tetal FH lesion size, two 
had larger total LH lesion size, and 
one had ecua! size. Although the GR 
cases tended to have the largest total 
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Fig 6.—Good recovery case 405 (age, 70 years). Large asymmetrical lesions 
are present at slice 2, where left hemicranium (LH) lesion is larger than 
lesion in right hemicranium (RH); however, at slice 5, RH lesion is larger 
than LH lesion. Thus, overall, RH and LH lesion sizes ere almost equal. 
Increased right frontal width and petalia; increased left occipital width and 
petalia. 


e 767 (age, 54 years). Symmetrical lesions are present at sice 2 and 


lesion sizes (Table 1), there were no 
significant differences among the 
three groups in either total RH, total 
LH, or total RH and LH lesion size 
combined. 


SAMPLE CASES 


The total (over five slices) RH and 
LH lesion size and asymmetry and the 
slice 2 (low orbitofrontal) RH and LH 
lesion size and asymmetry are pre- 
sented below for four GR cases, two 
MR cases, and one NR case (Fig 2 and 
5 through 10). It was possible to com- 
pute the approximate lesion size in 
square centimeters on each CT slice, 
because it was known that each pixel 
represented a 1 x 1-mm square area 
of brain tissue. Hence, a lesion that 
was 100 pixels was also approximately 
10 x 10 mm or 100 sq mm (1.0 sq cm). 
A great deal of variability was 
observed from case to case; no two 
lesion sites or sizes were exactly 
alike. 


Sample GR Cases 


In Fig 2, GR case 941 had a total RH 
lesion size of 1,872 pixels; LH, 2,452 
pixels; asymmetry (RH minus LH), 
—580 pixels. Slice 2 RH lesion size was 
552 pixels (2.3 2.3 sq cm); LH, 1,200 
pixels (3.5 x 3.5 sq cm); asymmetry, 
—648 pixels. The large RH and LH 
lesions were primarily in low, orbito- 
frontal areas on slices 1, 2, and 3 only. 
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a; increased left occipital width and petalie. 


size was 


The asymmetry of lesion 
most obvious at slice & 

In Fig 5, GR case 961 had a total RH 
lesion size of 1,865 pixels; LH, @4 
pixels; asymmetry, 1,141 pixels. Slice 2+ 
RH lesion size was 1,008 pixels 
(8.2 x 3.2 sq cm); LH, 582 pixels 
(2.3 x 2.3 sq cm} asymmetry, 476 pix- 
els. This case d ffered from the pre- 
ceding GR ease in that large lesions 
extended up into slices 4 and 5. The 
asymmetry of lesion size is seen at all 
levels; the lergest lesiens were in the 
RH throughout. 

In Fig 6, GR case 405 had a large 
total RH lesion size ef 1,816 pixels; 
LH, 1,776 pixels; and asymmetry, only 
40 pixels. This case wes unique, how- 
ever, because as can be observed in the 
CT scan slices, the direction of asym- 
metry shifted at different slice levels, 
ie, although the LH ‘esion size was 
greater at slice 2, the RH lesion size 
was greater at slices & and 6. Hence, 
overall the RH and LH lesion sizes 
were almost equal. The RH lesion size 
at slice 2 wes 372 pixels (1.9 x 1.9 sq 
em); LH, 644 pixels (25 x 2.5 sq em); 
and asymmetry, —272 dixels, the most 
asymmetry for any level. 

In Fig 7, GR case 767 had an overall 
RH lesion size of 1,€16 pixels; LH, 
1,656 pixels; and asymmetry of only 
—40 pixels. The —40 pixels reflected 
nearly symmetrical les ons through all 
slices, unlike the other GR case with a 
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Fig 8.—Moderate recovery case 742 (age, 51 
years). Small (posteriorly placed) symmetrical 
lesions are present at slice 2 and overall. Addi- 
tional lucency is noted in left putamen and 
corona radiata areas. Equal frontal widths and no 
frontal petalia; equal occipital widths and no 


occipital petalia. 










Fig 9.—Moderate recovery case 651 (age, 56 years). Small symmetrical lesions are 
present at slice 2 and overall. Reversed frontal asymmetries—increased left frontal 
width and left frontal petalia; equal occipital width and no occipital petalia. 





low overall lesion asymmetry that had 
«variable directions of asymmetry at 
different slice levels. The RH lesion 
size at slice 2 was 412 pixels (2.0 x 2.0 
sq em); LH, 376 pixels (1.9 x 1.9 sq 
em); asymmetry, 36 pixels. The LH 
lesion size at slice 2 was smaller than 
that observed with the other GR cases 
of from 532 (2.3 x 2.3 sq cm) to 1,200 
pixels (3.5 x 3.5 sq em); the lesion 
asymmetry at slice 2 (36 pixels) was 
also smaller than that observed with 
the other GR cases of from —272 to 
—648 pixels. The observation of a 
smaller slice 2 LH lesion size and 
absence of both slice 2 and overall 
lesion size asymmetry is strikingly 
different from the other four GR 
cases. 


Sample MR and NR Cases 


In Fig 8, MR case 742 revealed a 
lesion pattern quite different from 
that observed with the GR cases. The 
total RH lesion size was 1,092 pixels; 
LH, 1,164 pixels; asymmetry, —72 pix- 
els. The RH lesion size at slice 2 was 
420 pixels (2.0 x 2.0 sq em); LH, 296 
pixels (1.7 x 1.7 sq cm); and asymme- 
try, 124 pixels. The smallest slice 2 LH 
lesion size in the GR group had been 
larger than that observed here, 376 
pixels (1.9 x 1.9 sq em). Not only were 
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the lesions smaller and more symme- 
trical with this MR case, but they were 
also more posterior in location, ie, 


` primarily deep to the IFG, rather than 


SFG and MFG. Additional lucencies, 
which could have been old infarcts 
that were related or unrelated to the 
leukotomy procedure, were noted in 
the left putamen and left corona radi- 
ata. 

In Fig 9, MR case 651 had a small 
overall RH lesion size, 1,024 pixels; LH 
was 944 pixels and asymmetry was 80 
pixels. Lesions were symmetrical at 
every slice, ie, slice 2, —8 pixels; slice 3, 
8 pixels; slice 4, 48 pixels; slice 5, —12 
pixels; and slice 6, 44 pixels. The RH 
lesion size at slice 2 was small, 188 
pixels (1.4 x 1.4 sq em); LH was 196 
pixels (1.4 x 1.4 sq em); and asymme- 
try was only —8 pixels. The small 
symmetric lesions were deep to the 
SFG and MFG at slices 2 through 6. 
The overall lesion symmetry and slice 
2 lesion symmetry as well as small 
slice 2 LH lesion size all differentiated 
this MR case from the other GR 
cases, 

In Fig 10, NR case 819 had symme- 
trical lesions that were present on:all 
slices, including sliee 2. These lesions 
were larger than those observed in the 
preceding case. The total RH lesion 


Fig 10.—No recovery case 819 (age, 55 years). 
Large symmetrical lesions are present at slice 2 
and overall. Size of lesions in right and left 
hemicranium are similar to those in most good 
recovery cases; however, lesions are symmetri- 
cal. Increased right frontal width and no frontal 


petalia; reversed asymmetry occipitally—in- 
creased right occipital width and right occipital 
petalia. 


size was 1,736 pixels; LH was 1,844 
pixels and asymmetry was 108 pixels. 
The RH lesion size at slice 2 was 640 
pixels (2.5 x 2.5 sq cm); LH was 712 
pixels (2.7 x 2.7 sq em) and asymme- 


try was only —72 pixels. The total > 


lesion size of this NR case (3,580 pix- 
els) was within the total lesion size 
range observed with the GR cases 
(2,589 to 4,727 pixels) and illustrates 
why no significant differences were 
observed among the three recovery 
groups when total lesion size alone 
was examined. 


Additional GR Case 


Figure 11 shows the CT scan of a 
55-year-old man (case 743) recently 
hospitalized for a right hemisphere 
stroke (ectatic basilar artery visible on 
CT scan). Approximately 20 years ear- 
lier he had undergone bilateral pre- 
frontal leukotomy for chronic schizo- 
phrenia, made excellent recovery, at- 
tended graduate school, and pursued a 
successful career in college teaching. 

Although slice 2 was not available 
for study, quantitative analysis of CT 
slices 1 and 8 through 5 revealed 
asymmetrical lesions overall, 1,252 
pixels (16.4%) RH total, and 976 pixels 
(13.2%) LH total, with a 276-pixel dif- 
ference; and at slice 1 (low orbitofron- 
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tal) 464 pixels (2.5 < 2.2 sq cm [5.9%]) 
RH and 248 pixels (1.6 x 1.6 sq cm 
[8.2%]) LH, with a 216-pixel differ- 
ence. These lesion asymmetries over- 
all, sarticularly ix «he low orbitofron- 
tal regien, resembled the GR cases 
mor than zhe MR or NR cases. 


Aralysis ef Hemispheric Asymmetries 


Hemispheric srmmetries in the 
form of a larger left planum tempo- 
ralethar right, axd £ longer lower left 
Sylvian fissure than right have been 
observed im neonetes and adults,'*'* as 
wel as in higher primates such as the 
oranguten.” These asymmetries are 
less prorounced or reversed with left- 
handed adults, suggesting that they 
reflect brain orgerization for lan- 
guaxe and other earned behaviors. 

Prior to the advent of CT scanning, 
thes measuremerts were available 
only cn cerebral angiograms, postmor- 
tem examinations, or endocasts. The 
hemisph=rie asymmetries can now be 
sucessfully measured on CT scans.” 
Lekay™ ard Galaburda et al'® found 
that the majority of normal right- 
handed male sub ets studied had (1) 
an mereased right frontal width, (2) 


_an mereased rigkt frontal length, (3) 


an mereased left oecipital width, and 
(4) an increased e't occipital length, 
whieh gave the brain and skull a 
“counterclockwise torque” shape in 
appearance. This torque was less 
obvous or reversed with left-handed 
mak subjeets. 

‘Tie 17 CT sears in this study were 
examinei for frontal and occipital 
asymmetries. Fo.r measurements 
were taken per case, ie, frontal width 
and \emeth (petaia) and occipital 
wid*h and length ‘petalia), using tech- 
niques described by LeMay’ and 
furtner sendardized for our project.” 
Thefrontal measur2ments were taken 
at sīee = or at the lowest slice where 
the frontal horns were well shaped 
(butterfir shaped’, above the sphenoid 
wing. The oecipital measurements 
were taken at slcə 4 or at the first 
slice above the tentorium. A clear, 
plastic milimeter ruler was used to 
make the width measurements. For 
the vecipital widta reasurements, the 
ruler was placed over the most poste- 
riomextension of zhe interhemispheric 


Arch Neuroi—Wo! 33, Jan 1981 


fissure at the posterior junction of the 
inner table of the skull. The ruler was 
moved inward (toward the occipital 
horns) perpendicular to the interhemi- 
spheric fissure, until either the right 
or left inner table of the skull mea- 
sured only 10 mm from the midline 
interhemispheric fissure. At this 
point, both the right and left occipital 
width measurements were taken. The 
typical increased left occipital width 
measurement was 11 mm on the left 
and 10 mm on the right. For the 
frontal width measurements, the 
same procedure was followed, moving 
from the most anterior point of the 
interhemispheric fissure inward to- 
ward the frontal horns. A typical 
increased right frontal width mea- 
surement was 11 mm on the right and 
10 mm on the left. A 1-mm difference 
was required on all width measure- 
ments to be considered greater in 
either direction. Width measurements 
of less than 1l-mm difference were 
considered equal. 

For the occipital and frontal length 
measurements, a clear, plastic polar 
coordinate template was placed over 
the CT scan. The concentric circles on 
the template permitted visualization 
of the curved inner table of the skull 
both frontally and occipitally. If the 
left occipital inner table of the skull 
extended more posteriorly, it would 
reach one of the concentric circles 
before the right occipital inner table 
of the skull would. This would thus be 
considered a left occipital length. The 
frontal length measurements were 
taken in a similar manner. The side 
that touched the concentric circles 
first was considered to have the 
greater length, even if it were by less 
than 1 mm. 

The contrast-enhanced scans were 
measured whenever possible for bet- 
ter visualization of the interhemisphe- 
ric fissure. It was necessary to mea- 
sure several scans on the cathode-ray 
tube viewer screen, where it was pos- 
sible to adjust the windows for better 
visualization of the inner table of the 
skull. 

Only one patient in this study was 
not right-handed (NR case 384); he 
was ambidextrous. This patient had 
hemispheric asymmetries similar to 


Fig 11.—Good recovery case 743 (age, 55 years). 
Large asymmetrical lesions are present in low 
orbitofrontal regions and overall (slice 2 is miss- 
ing); lesion sites are smilar to those in good 
recovery case in Fig 6. Femispheric asymmetries 
are complete reversal from that expected for 
right-handed male subject: increased left frontal 
width and petalia; increesed right occipital width 
and petalia. 


those commonly observed with left- 
handed male subjects,’* ie, equal fron- 
tal widths anc no frontal petalia, 
equal occipital widths and a left occip- 
ital petalic. The results for the 
remaining 16 right-handed male 
schizophren cs are listed in Table 2. 
The data were analyzed statistically 
with a x° test against a known pop- 
ulation sample." There was no sig- 
nificant difference in the three-way 
distribution of frontal width measure- 
ments for the right-handed schizo- 
phrenics (50% night; 31% equal; 19% 
left) vs the three-way distribution of 
frontal widths “or right-handed nor- 
mal subjects (58%, 32%, and 15%, 
respectively) and left-handed normal 
subjects (41%, 36%,.23%, respectively). 
There were. however, significant dif- 
ferences (P < .005) in the distribution 
of frontal petalias, occipital widths, 
and occipital petalias, between the 
right-handed schizophrenics and the 
right- and left-handed normal sub- 
jects.’ The schizophrenics diffened 
from the norma. subjects primarily ine 
that frontaly, ess than half of the 
schizophren cs (44%) had the expected 
right frontal petalia and nearly half 
(44%) had ne frontal petalia. Occipital- 
ly, just half had the expected 
increased le*t occipital width, 19% had 
equal occipital widths, and 31% had 
the more rere, unexpected increased 
right occipical width. A similar pat- 
tern was observed with the occipital 
petalias. Less than half of the schizo- 
phrenics (44%) had the expected left 
occipital petalia, whereas 31% had no 
petalia and 25% had the unexpected 
increased right vetalia. Hence, 56% of 
the schizophrenics had no petalia or 
reversed pecalia frontally (vs 29% for 
normal subjects); 50% of the schizo- 
phrenics had equal or reversed widths 
occipitally (vs 33% fer normal sub- 
jects); and 56% of the schizophrenics 
had equal or reversed petalias occipi- 
tally (vs 21% for normal subjects). 
The higher-than-expected incidence 
of equal or increased right occipital 
width (50%) in tnese 16 schizophrenics 
is similar to thas observed in a recent- 
ly publisheé study by Luchins et al.” 
The latter study found an equal or 
increased rizht occipital width in 47% 
of 57 right-handed schizophrenics. 
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Frontal 


Petalia 


Side of Overall 
Larger Lesion 


743 (Extra) 


Gaod Recovery Cases (GR) 
x vai x 


Occipital 


Petalia 


wie x RE nss x axes e.a x ne TE x 
7 33 66 17 17 50 0 50 50 17 33 


% GR cases 50 1 


Moderate Recovery Cases (MR) 
i te x 


% MR and NR cases 

% all GR, MR, and NR cases 
% LeMay," right-handed cases 
% LeMay,” left-handed cases 


*R indicates right; L, left; =, equals. 


Hence, although there seem to be sim- 
ilar findings across these two studies 
in~ccipital widths, more cases need to 

«pe studied, especially with the use of 
identical measurement techniques. 
The increased incidence of equal or 
reversed occipital widths is similar to 
results obtained with some autistic, 
dyslexic, and language-delayed chil- 
dren.**** These equal or reversed 
asymmetry measurements in some 
adult schizophrenics may represent an 
altered state of hemispheric domi- 
nance that has been observed in some 
recent research on laterality in schizo- 
phrenia.***" 


Hemispheric Asymmetries, 
Lesion Asymmetries, and Recovery 


Five of six (83%) of the GR cases 
had asymmetric width measurements 
(either direction) frontally and six of 
six (100%) had asymmetric measure- 
ments occipitally. Except for the sin- 
gle GR case (767) with equal frontal 
widths and equal lesion sizes, the oth- 
er GR cases each had both asymmetric 
frontal and occipital widths as well as 
asymmetric lesion sizes. However, 
there seemed to be no relationship 
between side of increased hemispheric 
width (frontal or occipital) and side of 
increased lesion size (Table 2, top). 
Note, six of ten of the MR plus NR 
cases had asymmetric widths frontal- 
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x nd 


No Recovery Cases (NR) 
x abi eee 


19 44 
53 32 15 70 16 
41 36 23 42 29 





ly, and seven of ten asymmetric 
widths occipitally; however, each of 
these patients had received symmetric 
lesion sizes and none had had good 
recovery. 

Thus, it may be that asymmetric 
hemispheric widths (particularly oc- 
cipital) are important for potentially 
good recovery and the asymmetrical 
leukotomy sizes may have been partic- 
ularly important in mediating recov- 
ery in these cases. However, the role 
of hemispheric and lesion size asym- 
metry in recovery from schizophrenia 
is not clear, and undoubtedly other 


factors, including some not yet 
known, were also important. 
COMMENT 


The possible relationship between 
left hemisphere dysfunction and 
schizophrenia has been studied by 
many investigators." Although CT 
scans of our 16 right-handed schizo- 
phrenics showed no direct left hemi- 
sphere pathology, 50% had the unex- 
pected equal or increased in right oc- 
cipital width. These unusual hemi- 
spheric asymmetry measurements 
may be indirect evidence of altered 
left hemisphere brain organization in 
some schizophrenics. 

Many brains of schizophrenic pa- 
tients have been studied at au- 
topsy,*’** but no consistent morpho- 


13 6 8 5 
29 38 40 22 


Ta 2 8 


13 
37 24 39 


logical or histopathological pattern 
has been reported. None of these stud- 
ies made a left-right cerebral hemi- 
spheric comparison. Ingvar and 
Franzen* reported cerebral blood flow 
in patients with chronic schizophrenia, 
but only the left hemisphere was stud- 
ied. Comparisons of left-right func- 
tion were not done. The CT scan hem- 
ispheric asymmetry measurements 
may be the first readily available 
source for in vivo left-right hemi- 
spheric comparisons. 

The major findings of this study are 
twofold: (1) large low orbitofrontal 
lesions that were asymmetric in lesion 
size were associated with good recov- 
ery from schizophrenia and (2) 50% of 
the right-handed schizophrenic eases 
had equal or greater right occipital 
widths than left (a finding that is 
more likely to be observed with left- 
handers than right-handers and, 
hence, may reflect altered hemisphe- 
ric dominance in these cases). 

More cases need to be examined to 
further test each of the above- 
mentioned findings. With such a small 
sample (16 plus one), the six GR eases 
may have been influenced by factors 
other than the presence of large LH 
lesions in low orbitofrontal areas or 
asymmetrical lesions there and over- 
all. Thousands of prefrontal leukoto- 
mies were performed in the 1950s. 
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Mary patients who. had leukotomies 
performed and made good recoveries 
have hed ne reason to remain under 
psychiatrie care and are not readily 
availabe for follow-up study. Some 
frortal leuketemy findings have been 
briefly men‘iened in recent CT scan 
repcrts.™* but chese cases did not 
have the leukecamy procedure as 
treatment fer sckisophrenia. Whenev- 
er it is possible, les on site, size, asym- 
metry, hemispharic asymmetry, 
handed=ess, and recovery status 
should be noted for CT scans of schizo- 
phrenic who have undergone frontal 
leukotomies. 

‘The exact relacienship between CT 
scar hemispheric asymmetry mea- 
surements amd kemispheric domi- 
nanee imnorma! eoatrol subjects is yet 
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to be shown. For example, to date 
there are no studies that have corre- 
lated CT scan hemispheric asymmetry 
measurements with size of left 
planum temporale and related cytoar- 
chitectonics or results from dichotic 
listening and tachistoscopic experi- 
ments. In fact, methods used in mea- 
suring CT scan asymmetries are still 
being developed." The higker-than- 
expected incidence of equal or in- 
creased right occipital width in this 
small sample, although in agreement 
with the findings of Luchins et al, 
must be tested on a much larger sam- 
ple. At this time, the unexpected CT 
scan hemispheric asymmetry mea- 
surements should be considered pre- 
liminary for this population sample. 
Obviously, more research is needed 
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A Novel Method of Recording Arm Movements 


A Survey of Common Abnormalities 


Leslie J. Findley, MD; Michael A. Gresty, PhD; Michael G. Halmagyi, MD 


e A novel technique uses a Schottky 
barrier photodetector to record abnormal 
movements of the arms in diseases of the 
nervous system. The method transduces 
displacement of the freely moving limbs, 
producing recordings that readily relate to 
clinical observation and provide quantifi- 
cation. This article gives examples of the 
use of the technique for examining ataxia 
in finger-to-nose testing, tremor, and cog- 
wheel phenomena in common neurologi- 
cal conditions. 

(Arch Neurol 38:38-42, 1981) 


Tre Schottky barrier photodetector 
provides a means of measuring the 
linear displacement of freely moving 
bodies along two axes. As the coupling 
between the body and the transducer 
is optical, the energy status of the 
dy suffers little interference and 
noise levels are kept low with good 
temporal resolution. Our purpose in 
this article is to show how these 
recording techniques can be used to 
measure body movement in patients 
with diseases of the nervous system. 
The method has the advantage of 
recording displacement, producing 
traces that correspond closely to the 
clinical observation or “feel” of the 
movement. In contrast, accelerometric 
recordings of limb movements’? can 
be confusing because of the sensitivi- 
ty of accelerometers to high-frequency 
transients that contribute little to the 
overall trajectory of the limb. A further 
problem of using accelerometers is that 
the transduction will be false if the 
sensitive axis of the transducer 
deviates from the line of action. In 
contrast, the Schottky barrier photode- 
tector maintains a frame of reference 
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that is independent of changes in the 
direction of limb movement. 

The present study comprehensively 
describes movements of the unre- 
strained arm in the “finger-to-nose” 
test. This test was selected because 
the movement is complex and, as com- 
mented on 40 years ago by Holmes,” 
there exists a confusion of terms to 
describe abnormalities in finger-to- 
nose testing, which arises in part from 
the difficulties inherent in clinical 
observation of complex movements. 
Few clinical or experimental studies 
have provided objective recordings of 
ataxic movements of the upper limb, 
without which it is almost impossible 
to compare results from different 
sources. Therefore, a simple objective 
recording method is desirable. 

One particular intention was to dis- 
tinguish between aspects of move- 
ment that are tremulous and aspects 
that are dysmetric. The distinction is 
important, for it is clear in the clinical 
and experimental literature that 
tremor and dysmetria have different 
localizing values.** 

Certain aspects of ataxic move- 
ments have been deliberately omitted 
in this study because they have been 
dealt with elsewhere. In particular, 
“rebound phenomena” have been 
studied by Terzuolo and Viviani* and 
initial trajectory and velocity of move- 
ment by Flowers.” We have avoided 
the entire question of strength and 
velocity of movement because in 
many patients these are subject to 
volitional as much as to physiological 
conditions. Previous uses of the 
Schottky barrier photodetector in 
the study of movement have been 
to transduce eye and head move- 
ments.*°"' 


PATIENTS AND METHODS 
Methods 


A Schottky barrier photodetector pro- 
duces differential voltage signals in the X 
and Y axes that are proportional to the 
movement of the centroid of all light ener- 
gy falling on the surface of the detector. 


Movement along the Z axis is transduced 
by registering changes in the total light 
energy incident on the detector surface, 
which, in the case of movements of a single 
light source, obeys the inverse square law, 
giving an approximately linear response 
over small displacements. 

The detector is mounted with its sensi- 
tive surface in the focal plane of a 35-mm 
camera, thereby using the lens of the 
camera to orientate the detector and to 
focus the light source onto the detector’s 
surface. A source of light such as a fash- 
light bulb may be placed on the limb to 
provide the “target.” Alternatively, if a 
simple vibratory movement is to be 
observed, such as a tremor, the limb may be 
placed so that it merely obstructs the 
source of light, leaving the limb totally free 
of attachments. 

The experimental situation used to 
observe finger-to-nose testing is illus- 
trated in Fig 1. The primary axis of con- 
cern was the anteroposterior, which was 
made to correspond to the horizontal axis 
of the detector. Instead of using the Z axis 
of the detector and having to take into 
account the inverse square law of its 
behavior, the situation was simplified by 
combining movements in the transverse 
plane with movements in the sagittal 
plane; this was accomplished by placing the 
camera with the principal axis of the lens 
looking down on the outstretched arm of 
the subject at an angle of 45° from the 
horizontal. The subjects were seated in an 
armchair and restrained so that they could 
not lean forward out of the chair. A small 
flashlight bulb was fixed with tape to the 
index finger of the limb in such a position 
as to be visible throughout the movement. 
The examiner stood in front of the patient 
and conducted a conventional finger-to- 
nose test. 

Schottky barrier photodetectors were 
also used to examine for proximal or distal 
postural and resting tremor. Resting trem- 
or was measured while the patient sus- 
pended his hand or arm freely over the side 
of the chair, so that the limb would not 
collide with other objects, thus producing 
shock transients that would complicate the 
subsequent analysis. Postural tremor was 
measured with the patient’s arm out- 
stretched in the horizontal plane. 

Measurement of the raw data records 
were supplemented with spectral analysis 
to determine the principal frequency com- 
ponents of tremor. The routine for Fourier 
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Schottky 
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Fig 7.—E»perimental s tuation in which subject's upper limb is free to move in all planes. 
Safety herness restricts torso movements. For simplicity, Schottky photodetector is 
posiioned so tat movements in vertical and transverse planes are transduced in 
comoinañon by Y axs of detector. 


cecompesitien -onsisted of a 1,024-point 
transform with a dymemic range of 48 dB, 
endafre uencyrange of 0.1 to 25 Hz in 256 
intervals The sampling interval was 10 ms, 
end the ata vere vindowed and filtered 
to exclude fireg sence) content in excess of 
£5 Hz. in fact, sanal: from the photodetec- 
tor proved to be so cBan that filtering was 
unneeessary. Tie results of the analyses 
were presented as £ log power spectrum 
and are cioted n the text in terms of peak 
tremer fsequen: ies. 

Reeora ng actefacts are produced by 
nonuniferm light sources; accordingly, 
Cireet ew2rent lht sources have to be used 
with the detector. Cne must ensure that 
the target light is not obscured when the 
Emb is moved. 


Patients 


All patients gave informed consent to 
the tests. We se actec 25 patients who were 
thouzht, by imlependent colleagues, to 
chow ataxia im the ‘inger-to-nose test. 
They inelnded eght patients with multiple 
sclerosis, nine park nsonian patients of 
whom *ur were postencephalitic, six 
patients win eerebellar syndromes (one 
with Priedreici’s a-axia), one with the 
Shy-Drager syadrone, and one with a 
brainstem strcxe. in addition, certain 
patients with other tremors or oscillations 
cf keewmorgimewere selected for compari- 
son. These mcuded one patient with a 
mesencephalic angiema causing resting 
tremer, £ patiert with a cervical myelopa- 
thy causng cleaus cf the arms, and two 
patients with lewer motor neuron lesions 
causing weakness ef the upper limbs with 
swaying when extended. 
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RESULTS 


The recordings obtained from our 
patients allowed us to classify their 
movement abnormalities during fin- 
ger-to-nose testing into six types. 
Only two of the records obtained did 
not fall into this classification, and in 
these cases we suspected the presence 
of artifacts in the records such as the 
light source being obscured dur- 
ing movement. The terminology em- 
ployed to classify the movements is 
that of Holmes,’ which in most cases is 
quite clear. The exception to this is his 
concept of “decomposition of move- 
ment,” for which no objective record- 
ings have ever been given. The use of 
the Schottky detector has, to some 
extent, helped us to appreciate this 
phenomenon. 


Finger-to-Nose Testing 
in Normal Subjects 


The typical pattern of movement in 
anermal subject is illustrated in Fig 2, 
top left. Position holding is main- 
tained steadily at the finger and the 
nose, while the intervening trajecto- 
ries are smooth, with occasional single 
corrective steps at the termination of 
extension. There may also be an exag- 
geration of physiological tremor at 
the termination of extension, which is 
manifested as a fine high-frequency 
(approximately 8 Hz or more) oscilla- 
tion. 


Patterns of Abnermality in 
Finger-to-Nose Testing 


Type 1.-These mov2ments con- 
tained smell, rapid steps that were 
sometimes unicireeticna. and at other 
times oscillated backward and for- 
ward in flexion and ex-ension or in 
the vertical or transverse planes. 

Such step-like movements are illus- 
trated in Fig 2, center ard bottom left 
and top right. They typ cally contain 
cascades with an interstep interval 
(measured from the beg nning of one 
to the onset of the next) -anging from 
120 to 160 ms. When sucn movements 
are made backward and forward in 
sequence with a fundamental fre- 
quency determined ty -he interstep 
interval of between € and 8 Ha, they 
can resemble a tremer. This descrip- 
tion accords with the records of 
Holmes,’ with the addition of a pre- 
viously undescribed “orn of dysme- 
tria that apoears at the onset of move- 
ment (eg, Fig 2, top right). When the 
limb moves toward the target, it may 
begin by going completely in the 
wrong direetior. It is not clear wheth- 
er this should be termed “dysmetria” 
or “decomposition” of movement ac- 
cording to Holmes’ definitions. 

Type 2.-These mov2ments con- 
sisted of several slow szeps of large 
amplitude with long waiting periods 
between successive steps. Such steps 
occurred either in the ferward direc- 
tion only or baekwarc and forward. 


An example of slow-ssepped move*\_ 


ments in Friedreich’s ataxia is pre- 
sented in Fig 2, boston left. Such 
steps are particularly evident on 
extension. As the recorc shows, they 
can coexist with sma ler, faster, dys- 
metric steps. The slow steps have typi- 
cal intervab of 0.83 s and may have 
amplitudes of one third of the total 
movement «amplitude They are pro- 
duced cons stemtly by particular pa- 
tients. 

Types 1 anc 2 could be clarified 
using Holmes’ terminology as dysme- 
tria. Four cf our patients had dysme- 
tria. These included tkree patients 
with multiple sclerosis with predomi- 
nantly cerebellar sigms and one with 
Friedreich’s ataxia. 

Type 3.—This type was a postural 
tremor between 4 and 5 Hz that per- 
sisted through movemen: and position 
holding. Underlying the tremor, the 
movement itself could be quite in- 
tact. 

Postural tremors oecurred typically 
between 4 and 5 Hz. A recording of a 
4.5-Hz postural tremar persisting 
through finger-to-nose movements is 
shown in Fig 2, bottom right. The 
irregularity of the entire movement is 
explicable in terms of the tremor 
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alone, and there is no evidence of 
dysmetria. During flexion, the tremor 
is apparently abolished because of the 
relaxation of forearm extensors and 
triceps; however, the supplementary 
recording of movement in the com- 
bined vertical and horizontal plane 
showed the continuing presence of 
tremor at a much reduced amplitude. 
Simultaneous electromyographic re- 
cordings on this patient demonstrated 
that tremogenic activity was predomi- 
nantly in the extensors. 

Postural tremor at 4 to 5 Hz and 
persisting throughout finger-to-nose 
testing was found in patients with 
multiple sclerosis having brainstem 
and/or cerebellar signs and in pa- 
tients with cerebellar atrophy. These 
tremors were indistinguishable in fre- 
quency from resting and postural 
tremor in a patient with a clearly 
localized mesencephalic angioma. 

Type 4.—Low-frequency tremor dur- 
ing testing is illustrated in Fig 2, top 
right, recorded from a patient with 
spastic weakness of the upper limbs 
due to multiple sclerosis. The tremor 
frequency is 3 Hz and tends to produce 
an undershooting of the target finger. 
The tremor is not sinusoidal in 
“shape,” but has asymmetrical up- 
strokes and downstrokes. Similar fre- 
quencies of tremor during posture 
were recorded in two patients with 
multiple sclerosis with spastic weak- 
ne$s of the upper limbs and in two 


Patients with lower motor neuron dis- 


ease causing a similar degree of weak- 
ness. We would suggest that this type 
of tremor is due to the falling away of 
the limb under the influence of gravi- 
ty with cyclic postural corrections, 
producing an overall appearance of 
tremor. The essential deficit is that a 
given tonic contraction of the muscle 
is not maintained. Our observations 
on this disorder are not extensive; 
however, it seems that the frequency 
is independent of the limb in question 
and thus reflects the time taken for 
the nervous system to detect a posi- 
tional change and make a corrective 
movement. 

Type 5.—Some patients had a tran- 
sient vigorous tremor that appeared 
at the termination of flexion and/or 
extension movements. The tremor had 
a frequency of 5.8 to 7 Hz in patients 
with Parkinson’s disease and 4 to 4.5 
Hz in other diseases. This is “inten- 
tion” tremor. 

When intention tremor at the lower 
frequency appears in finger-to-nose 
testing, it is at times similar in fre- 
quency characteristics to postural 
tremor. An example is given in Fig 2, 
center right. The appearance of the 
tremor is quite sinusoidal and has a 
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Normal 





Fig 2.—Examples of trajectories of index finger of normal subject and selected patients in 
testing for finger-to-nose ataxia. Top left, Normal subject making typical smooth 
trajectories. At maximum extension, there is slight exaggeration of physiological tremor. 


Center left, Fifty-year-old man with multi 


ple sclerosis with dominant cerebellar syn- 


drome. Trajectory recordings of right hand show step-like movements of dysmetria. 
Bottom left, Thirty-year-old woman with Friedreich's ataxia. Normal tone and power, 
dominant cerebellar signs. Recordings of right hand show step-like dysmetric move- 
ments. Top right, Forty-eight-year-old man with multiple sclerosis with pyramidal 
weakness and cerebellar signs in upper limbs. Recordings of right hand show dysmetric 
movements on flexion and slow tremor on extension, which is likely to be sway related to 
reduced power. Center right, Forty-three-year-old woman with multiple sclerosis with 
severe intention tremor. Recordings of right hand show transient intention tremor 
occurring at frequency of 4.4 Hz at termination of both flexion and extension. Bottom 
right, Fifty-two-year-old woman with multiple sclerosis with severe postural tremor. 
Recordings of right hand show continual tremor at 4.4 Hz that continues through 
movement. Center tracing represents combined transverse and vertical axes. Underlying 
tremor, movement is essentially intact with little signs of dysmetria. 


frequency of 4.5 Hz. The tremor may 
be accompanied by an occasional dys- 
metric step; one is particularly evident 
during the flexion movement. A some- 
what different intention tremor at a 
higher frequency is sometimes exhib- 
ited by patients with Parkinson’s dis- 
ease (Fig 3, top right). This tremor 


also occurs atthe termination of 


movement, particularly on extension, 
and characteristically has a frequency 
of 6 to 6.5 Hz. This is not the resting 
tremor of parkinsonism, which in our 
patients has been indistinguishable in 
frequency from the postural tremor of 
cerebellar and/or brainstem lesions 
or the resting tremor of mesence- 
phalic lesions, having a frequency of 
about 4 to 4.5 Hz. 

The higher frequency intention 
tremor was clearly defined in four of 
the patients with Parkinson’s disease, 
whereas the lower frequency postural 
and intention tremor were found in 
patients with multiple sclerosis show- 
ing brainstem and/or cerebellar syn- 
drome and in patients with cerebellar 
atrophy. 

Type 6.—These movements with a 
high-frequency irregular tremor ap- 
peared at the termination of flexion 
and extension and consisted of a com- 
bination of “steps” and tremor. Such 
tremor had a frequency above 7 Hz. 


This form of tremor occurred in 
both parkinsonian and nonparkinson- 
ian patients, as illustrated in the 
upper traces of Fig 3, top left and 
bottom right. To some extent it is 
sinusoidal, and in other respects 


seems to contain discreet step-like > 


movements. Its origins may lie in a 
combination of poorly formed dysme- 
tric movements and exaggerated 
physiological tremor. The frequency 
of the sinusoidal aspects of these 
movements was typically 8 Hz. Nor- 
mal subjects may show this form of 
movement to a small extent (Fig 2, top 
left). 
Effect of Feedback 
on Finger-to-Nose Ataxia 

Our patients are divisible into two 
groups according to their responses to 
the removal of visual feedback. To 
remove feedback, they were in- 
structed to close their eyes and imag- 
ine the examiner’s finger in front of 
them and to reach out and touch it. 
Certain patients who had brainstem 
and cerebellar signs with dysmetria 
or intention tremor produced well- 
formed, almost normal movements 
when imagining a target (Fig 3, bot- 
tom). In contrast, the quality of move- 
ment in patients with Parkinson's dis- 
ease who exhibited a visible postural 
or intention tremor deteriorated 
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Parkinsonian Patients 


Imaginary 


Brain Stem and/or Cerebellar Syndrome 


Nose 


Imaginary 





=ig 3—Extension nevements of arm in patients with Parkinson's disease are cerebellar 
and/or brainstem syrdromes, illustrating effect of removal of visual feedback. Traces 
beled * reel" are recorded from patients performing finger-to-nose test with eyes open 
and touching =xamirer’s finger. Traces labeled “imaginary” are recorded from patients 
with eyes closed who are asked to reach and touch imaginary finger. Top left, 
Fifty-eight-y2ar-old man with postencephalitic parkinsonism. With eyes open, his move- 
ments are within normal range. With eyes closed, exaggeration of physiological tremor 
together with dysmetria becomes evident, particularly during extension. Top right, 
Sixtytwe-year-old woman with postencephalitic parkinsonism. With real target, there is 
transient intention tremor on extension. With imaginary target, tremor is apparent during 
both flex on amd extension and is sustained throughout extension. Bottom left, Seventy- 
thre=-year-cid man with cerebral and cerebellar atrophy. With eyes open, there is 
marked ntention tremor during flexion and extension. When imagining target, his 
Movements are wit- normal range. Bottom right, Fifty-four-year-old man with toxic 
cerebellar a'rophy Cn testing with eyes open, there were jerky dysmetric movements of 
fexion amd extension with exaggerated physiological tremor. With imaginary target, 
there wer cnly occesional steps of dysmetria. 


narkedly with tae removal of visual 
feedback (Fig 3, top). The detrimental 
effect or 6-Hz postural and intention 
tremor ef semovirg visual feedback 
was esteblBhed as a consistent phe- 
nomenan in eur criginal sample of 
nine patien-s with Parkinson’s disease 
who form tne subjects of the present 
sarvey. However. ve have looked for 
this effet among all patients with 
Farkinsen’s disease encountered at 
the National Hospital, London, over 
the last year; we have found that 
whenevera patient has a symptomatic 
postural tremor at about 6 Hz, then 
removal əf “ecdback always leads to a 
deterioration. This extension of our 
original sar ple, te cate, includes more 
than 40 patents. 

Improwemert in the quality of 
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movement in some patients with 
brainstem and/or cerebellar lesions 
when visual feedback was removed 
was not such a consistent finding. Our 
belief is that the effect is more likely 
to occur in patients with a predomi- 
nant dysmetria, or with an intention 
tremor brought out only at the termi- 
nation of movement and who probably 
have lesions restricted to the cerebel- 
lar system. 


Recording the Cogwheel Phenomenon 


The Schottky barrier photodetector 
is a useful, informative way 'of record- 
ing the cogwheel phenomenon. Ideal- 
ly, a method of recording “cogging” 
should represent the direction in 
which the appendage is seen and felt 
to move. In this respect, accelerome- 


ters have the disadvantage of intro- 
ducing phase shifts, which can be mis- 
leading. 

Cogging in our patients was re- 
corded at the wrist by asking the 
patient to rhythmically flex and 
extend the hand. The movement was 
recorded by placing a flashlight bulb 
on the dorsum of the hand, with the 
photodetector placed to view the hand 
from the side. In this situation, the 
examiner is able to feel the quality of 
the movemert without necessarily 
interfering with the recording. 

The purpose of recording cogging 
was to determine frequency; other 
authors' have made the comment that 
frequency varies, and yet the clinical 
feel of the mevement would suggest 
that when several cycles of cogging 
are elicited im sequence, then the 
rhythmicity is constant both between 
and within patients. Our criteria for 
deciding whether cycles of cogging 
were consecutive and could thus be 
regarded as having a “constant fre- 
quency” were that the examiner felt a 
regular sequence of “cogs” and that 
the waveform recorded showed repeti- 
tive, stereotyped cycles. 

An example of cogging recorded 
using the Schottky photodetector is 
presented in Fig 4. The figure shows 
one cycle of flexion and extension of 
the wrist, which on fiexion induces at 
least four beats of cogging, all having 
similar waveforms and occurring ĉon- 
secutively. At the end of active mov 
ment, the hand is left at rest and the 
resting tremor of Parkinson’s disease 
becomes apparent. In the patients 
with Parkinson’s disease examined as 
part of this present survey, cogging, 
when elicited ir several cycles, always 
had a frequency between 6 and 6.5 Hz 
and was at the same frequency as the 
intention tremor when developed (Fig 
4). In contrast, restmg tremor was 
always between 4 and 5 Hz. These 
findings have been confirmed in all 
subsequent patients with Parkinson’s 
disease, who, as previously indicated, 
to date number more than 40. 

A finding thet admittedly requires 
substantiation with further observa- 
tions is that the clonic tremor in our 
patient with cervical myelopathy was 
indistinguishabie in waveform and 
frequency from symptomatic postural 
tremor in patients with Parkinson’s 
disease, and from the cogwheel phe- 
nomenon when sustained for several 
consecutive cycles. Furthermore, 
when testing fer cogging in certain 
patients, we found that at times the 
cogging became sustained with cer- 
tain wrist deflexions, effectively be- 
coming a tremor that had the clinical 
“feel” of clonus. 
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Fig 4.—Recordings of cogwheel phenomena, resting tremor, and intention tremor in 
patient with Parkinson's disease. Patient was sitting upright in chair with her arm 
supported horizontally. For recording with Schottky detector, small light source was 
attached to back of hand that was passively manipulated in flexion and extension to 
produce cogging and then left free for resting tremor to develop. Inset shows trajectory 
of finger during finger-to-nose testing. Frequency of resting tremor was 4.2 to 4.3 Hz at 
peak, frequency of cogging was 6.6 Hz, and frequency of intention tremor was between 


6.4 and 6.7 Hz. 


COMMENT 

We have been impressed by the 
clinical utility of this simple technique 
for recording limb displacement in 
patients. In the first place, one can 
readily understand the waveforms 
produced because they reflect the 
actual trajectory of the limb and thus 
correspond to what is clinically visible, 
and demonstrate the nature of faster 
movements that cannot be so easily 
seen. In contrast, velocity and acceler- 
ometric records of limb movements 
are difficult to interpret. Recordings 
have been most useful in patients with 
postural tremor, which can make the 
limb movement look dysmetrie or 
decomposed; in these patients, the 
traees show the intact movement 


af derlying the tremor. 


The ability to measure movement 
quickly and simply has enabled us to 
measure routinely so that classifica- 
tions in terms of frequency and wave- 
form can be made readily. With a 
little ingenuity in manipulating light 
sources, tremor measurements may be 
made from most body parts; one can 
build up a comprehensive library of 
the types of movement encountered in 
similar fashion to Holmes’ smoked 
drum recordings, but taking advan- 
tage of the fact that the limb need not 
be restrained. 

Certain aspects of the movements 
we have described have not previously 
been considered in detail and add to 
our understanding of the mechanisms 
involved. In particular, we would draw 
the reader’s attention to the follow- 
ing. 

Movements we have classified as 
dysmetria with short latencies are 
related to errors in target acquisition 
and have similar characteristics to 
corrective movements in normal sub- 
jects. The slow-stepped movements 
we have described seem to be qualita- 
tively different, particularly in laten- 
cy. It has been shown that uncertainty 
of information increases reaction time 


42 Arch Neurol—Vol 38, Jan 1981 


in the normal subject. This finding 
suggests the hypothesis that slow- 
stepped movements are not only dys- 
metric but also based on uncertain 
information. In other words, the sig- 
nals used by the nervous system to 
scale movement are not only inaccu- 
rate (which produces dysmetria) but 
also “noisy” or “weak” so that there is 
an additional problem of interpreta- 
tion, which increases processing time 
and thereby reaction time. 

Certain of our patients with dysme- 
tria who had a fairly pure cerebellar 
syndrome or intention tremor during 
finger-to-nose testing produced well- 
formed movements when asked to 
reach out to touch an imaginary tar- 
get. Our interpretation of this phe- 
nomenon is that although the mecha- 
nisms responsible for the movement 
of the limb are intact, when the limb is 
moved in a guided fashion it seems 
that the guidance (feedback) signals 
themselves lead to a misdirected or 
disordered movement. The essential 
disorder is in the quality or use of 
feedback. In contrast, patients with 
Parkinson’s disease produced move- 
ments that were better with visual 
feedback than when their eyes were 
closed and they were imagining the 
target. In the open-loop situation, 
these patients showed a tremor at the 
termination of a reaching movement 
that may be an exaggeration of their 
postural tremor and/or dysmetria 
similar to cerebellar dysmetria. In 
some respects, our results are in 
agreement with Flowers’ finding® 
that cerebellar disorders producing 
intention tremor do not interfere with 
the generation of open-loop move- 
ments, whereas parkinsonism does, 
although his primary concern was the 
initiation of movement and not, as 
ours was, with its termination. 

In patients with Parkinson’s dis- 
ease, one can identify several types of 
tremor. There is the resting tremor at 
4 to 5 Hz, as established by many 


authors; the fine, fast, symptomatic 
postural tremor at 6 Hz, as deter- 
mined by Lance et al'; the intention 
tremor at 6 Hz that Lance et al 
thought to be an exaggeration of the 
postural tremor; and finally cogwheel 
phenomena. Lance and colleagues 
thought that cogwheel phenomena 
varied in frequency; however, this 
idea may have arisen through a mis- 
understanding about the calculation 
of periodicity. We have found that 
whenever several cycles of cogging 
are evoked with the appearance of an 
uninterrupted waveform, the inter- 
peak interval was fairly constant and 
reflected a frequency between 6 and 7 
Hz. Our own data together with those 
of Lance et al affirm that the postural 
and intention tremor of Parkinson’s 
disease and the cogwheel phenome- 
non, both between and within pa- 
tients, all have principal frequencies 
between 6 and 7 Hz. Given the similar- 
ities in frequency between these in- 
voluntary movements, there arises the 
possibility that they share some com- 
mon mechanism that determines their 
periodicity; furthermore, because of 
their similarities to clonus, they may 
have a similar spinal origin. 
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Effect of CSF on Bacterial Growth 
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® The geowth patterns of five potentially 
pa'hogenic baeteria (Staphylococcus au- 
recs, Escherichia coli, Listeria monocyto- 
genes, group B f-hemolytic streptococ- 
cus, and «/edsie/[fa pneumoniae) and a 
commonly encountered, nonpathogenic 
microorganism (E€ epidermidis) were 
compared usine CEF, trypticase soy broth 
(TSB), and a phmspnate buffer. Each grew 
less in CSE tham in TSB. Escherichia coli 
was least affeced, with a median differ- 
ence of 2 logarithms between CSF and 
TSB at 24 hours of growth, whereas 
S epidermidis was markedly inhibited, 
with a median difserence of 6.85 loga- 
rithms. The diterences among the re- 
maining four organisms ranged from 3.86 
to £94 logerithrs, éll significantly greater 
tham thet fer E coli Similar results were 
obtained af 48 hours of growth. The non- 
supmori of bacteria growth by CSF may 
constitwie a hest defense mechanism. 
The basis ef these observations may be 
the presence of nhibitors or the absence 
of mutrients required for bacterial growth 
in the CSF. 

(Arch Nearo/ =8:43-45, 1981) 
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(Cerebrospinal fluid is normally ster- 
ile, and is protected against inva- 
sion by potentially pathogenic bacte- 
ria. There are instances, such as after 
transient bacteremia and lumbar 
puncture, when the sterility of CSF is 
threatened. However, meningitis is an 
unusual sequel. Bacterial infections of 
the respiratory tract and middle ear 
are relatively common in infants and 
young children, but meningitis is 
encountered infrequently. 

The capacity of CSF to support bac- 
terial growth is not known. In the 
present study, we have determined 
the effect of CSF on in vitro growth of 
five potentially pathogenic bacterial 
organisms (Escherichia coli, Staphylo- 
coccus aureus, Listeria monocyto- 
genes, Klebsiella pneumoniae, and 
group B -hemolytic streptococcus 
[GBS]), and a common, nonpathogen- 
ic, noninvasive organism, S epider- 
midis. 


MATERIALS AND METHODS 


The six strains of microorganisms used 
were S aureus (ATCC 25923), E coli 
(ATCC 8739), GBS (ATCC 27591;, K pneu- 
moniae (ATCC 8045), and S epidermidis 
(ATCC 10875), obtained from the Ameri- 
can Type Culture Collection, and L monocy- 
togenes, isolated from a pustule on the 
cheek of a newborn patient admitted to 
Jewish Hospital and Medical Center of 
Brooklyn, NY, in 1970. 

The CSF specimens were obtained from 
70 children hospitalized for suspicion of 


systemic bacterial infecion, neurologic 
disorders, or most often a first “febrile 
convulsion.” Their ages ranged from 1 day 
to 12 years, with a median of 20 months. 
There were 39 boys and 31 girls. Eleven 
samples were used for the study of 
S aureus, 15 for E coli, 13 for GBS, 11 for 
L monocytagenes, ten tor K pneumoniae, 
and ten for S epidermidis The volume of 
each sample was sufficiert for study of 
only one organism except in five cases, in 
which it was sufficient to study two orga- 
nisms in each, namely GBS and S aureus. 
The concentrations of glu@se and protein 
of each of the 70 CSF specimens were 
compared with tne bacterial growth curve. 
There were no signifieant differences in 
age, sex, or dinical diagnosis among 
patients whose CSF was used for study of 
any of these six organisms. None of these 
patients had received antibiotics prior to 
lumbar puncture: All fluids were clear, free 
of blood, had nommal chemBtry valuesand 
cell counts, and had no bacterial grow 
The level of CSF protein ranged from 17 to 
46 mg/dL, whereas CSF glucose: levels 
ranged from 40 to 100 mg/cL. After collec- 
tion in sterile tubes, speeimens were stored 
at —80 °C fcr up to one week. 

Inocula were derived from 18-hour-old 
cultures of tne organism in trypticase soy 
broth (TSB) Cultures were centrifuged 
and washed twice with 0.9N saline solution. 
Cultures of 5 aureus, GBS and S epider- 
midis were diluted to a concentration of 10° 
organisms/mL, end these of E coli, K 
pneumoniae, anc L menoeytogenes to a 
concentration of 10‘ organisms/mL. The 
concentration of organisms was deter- 
mined by measuring optical density using 
a spectrophocometer at 600 nm. A 0.1-mL 
portion of this bacterial suspension was 


Differences in Growth in Trypticase Soy Broth and CSF* 


Staphymocaccus spicermidis 


Lisia mmoey Dgeaes 





4.71-8.80 
5.14-8.95 
1.85-7.85 
3.03-6.50 
1.98-4.25 


*Expressed as the common logarithm of the difference of the number of organisms observed between 1 mL of trypticase soy broth amd CSF. 
#GBS ncica es geup B f-hemolytic streptococcus. 
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Growth of Staphylococcus aureus (upper left), Escherichia coli (upper right), group B B-hemolytic streptococcus 
(center left), Listeria monocytogenes (center right), Klebsiella pneumoniae (bottom left), and S epidermidis (bottom 


right) in trypticase soy broth (closed circle 
(triangles). 
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s), CSF (open circles), and potassium phosphate buffer solution 
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ačded te 0.% mL of CSF for a starting 
caneemirazior of N x 10' organisms/mL 
far S auseus, GES and S epidermidis, and 
N x IP for F cele K pneumoniae, and L 
morocstexne. In addition, 0.1 mL of sus- 
pesien was adcsc zo 0.9 mL of TSB as a 
contre) in a nvtriert medium, while 0.1 mL 
of sussessiom was added to 0.9 mL of 
petassmma phesprete buffer solution (at a 
pH of 7.2 + C1) as a control in a nonnu- 
tment meciur. 

All tubes were incubated aerobically at 
37 °C. Odonis wee counted at 2, 6, 8, 24, 
amd 43 heurs after incubation by the pour 
plete me bod. 

Tor S ae-revs, grewth was studied at 2, 6, 
8,and <5 tour in al 11 specimens, and also 
at 24 heurs ir nine of the specimens. For 
E zli. gvewth was studied at 2, 6, and 8 
hoars m al. 15 .pecimens, and also at 24 and 
48 hours & 14 spei nens. For GBS, growth 
was studed st 2, 4, and 6 hours in 13 
specimen. ,at 4 boers in 12 specimens, and 
at 48 hour in aine specimens. For L mono- 
cytgerss. X paewmoniae, and S epidermi- 
dis, growth wæstudied at 2, 6, 8, 24, and 48 
hours m d specimens. 

The eommor lorazithm (log) of the num- 
ber of erganiems chserved for each CSF 
anc its TSB ontrd (C) at 6, 24, and 48 
hours e grow h wes determined, and log 
CSF wes subtraeced from log C in each 
instance. 

The CF samples were considered 
extremely anst pportive if the decrease in 
growth compared with that of TSB controls 
at 4 hears was greater than 6 logs, moder- 
ately unmsumporvive i* the decrease was 3 to 
6 logs, mild y msup ortive if the decrease 
was 1 to = lœs. end supportive if the 
deereas= wes les shan 1 log. 

Tre pressiot ef the method has been 
described »y Evans ot al.' Statistical anal- 
yses were eerried su’ using the two-sample 
ranks test ef Wileoron and White (Main- 
lanc 


RESJLTS 


‘Tne meiam and range of values for 
growth diferenees between TSB and 
CSF of she six onganisms at 6, 24, and 
48 hours ave g ven in the Table. At 24 
hours, fer © arreus one CSF specimen 
was exaremely uasupportive, seven 
were mocera‘ely unsupportive, one 
was mildly supportive, and none were 
suppertive. Fer Æ coli, no specimen 
was exiremey tnsupportive, four 
were mocerately nonsupportive, six 
were m lcly wnsupportive, and four 
were suppartive. For GBS, one speci- 
men was extremely unsupportive and 
11 were moderately unsupportive. For 
L menocytoyenes, five specimens were 
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extremely unsupportive, and six speci- 
mens were moderately unsupportive. 
For K pneumoniae, two specimens 
were extremely unsupportive and the 
remaining were moderately unsup- 
portive. For S epidermidis, six speci- 
mens were extremely unsupportive 
and four specimens were moderately 
unsupportive. 

The growth curves (median values) 
for the six organisms in TSB, CSF, 
and potassium phosphate buffer are 
shown in the Figure. It is apparent 
that all of the growth of S aureus, 
GBS, L monocytogenes, K pneumo- 
niae, and S epidermidis in TSB 
occurred within 24 hours, whereas the 
growth of these bacteria in CSF and 
potassium phosphate buffer remained 
within 1 log of the starting point, with 
the exception of GBS and S epider- 
midis, whose growth continuously 
declined. All three fluids supported 
growth of Æ coli to a variable degree 
for 24 hours. The results using a single 
CSF specimen for both organisms, 
S aureus and GBS, correlated closely 
with their growth curves given in the 
Table. 

The growth patterns did not corre- 
late with the concentrations of glucose 
and protein in the CSF. Specifically, 
there was no relationship between the 
difference in growth in TSB and CSF 
and these values. 


COMMENT 


Although CSF had a variable effect 
in supporting growth of the six orga- 
nisms studied, only Æ coli grew consis- 
tently. The differences between CSF 
and TSB in their ability to support 
bacterial growth varied among indi- 
vidual microorganisms and samples of 
CSF. At 24 hours, the median differ- 
ences in growth between TSB and 
CSF ranged from 1.95 to 6.85 logs, or 
from 100-fold to approximately 10 mil- 
lion-fold. This same phenomenon was 
observed at 48 hours for all of the 
organisms except E coli, in which 
there was only about tenfold reduc- 
tion. 

The inability of CSF to support (and 
in some cases the capacity to suppress) 
bacterial growth may constitute a 
host defense mechanism, which, in 
conjunction with specific immunologic 
capabilities, might protect the patient 
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from bacterial meningitis during sep- 


ticemic episodes or efter a lumbar 
puncture. It is possible that nutrients 
and other bacterial grcewth factors are 
absent from CSF, er eonversely that 
specific irhibitors are present, such as 
those reported in amniotic fluid 
(Schlievert et al*+). 

In addition, the fincings also sug- 
gest that the variation in the rate of 
growth cf tae six microorganisms 
studied is cetermined by factors 
inherent in the respestive bacteria. 
That Æ coii grew better than the other 
five organisms in the three media 
(TSB, CSF, and phosphate buffer) 
may reflect the fact that Æ coli are 
less fastidious in their nutritional 
requirements. 

The relationship be-ween loss of 
antimicrobial activity by an extravas- 
cular fluid and an increased incidence 
of clinical in®ection kas been sug- 
gested (Naeye et aP). Decreased 
antimicrobial activity of amniotic 
fluid at term in Ethippian women 
with inadequace fluid intake was asso- 
ciated wita a significantly increased 
incidence ef amnionitis. 

In general, CSF seens to have a 
lesser capecity than anmiotic fluid to 
support growth of these six bacteria, 
based on our recent observations.' The 
growth of 5 aureus, GBS, and L mono- 
cytogenes was more affeeted than that 


of E coli in our studies of amniotig 2 


fluid, thus paralleling our present 
findings with CSF. 

It would be of interest in future 
studies to determine the growth pat- 
tern in CSF of E coli that possess the 
K, antigen (the serotype most often 
found in bacterial meningitis in the 
neonate) (Sarff et al*), as well as those 
of S pnewnoniae and Haemophilus 
influenzae, two other mejor causes of 
meningitis in small mfants. The 
effect of CSF on other classes of 
microorganisms, such as anaerobes, 
viruses, and fungi, is uaknown, and 
studies in tħis rea would be of inter- 
est as well. 

Biochemical enalyses cf CSF speci- 
mens may reveal specific inhibitory 
substances (possibly comparable to 
those observed in amnietic fluid) or 
the absence of specifie natrients nec- 
essary for bacterial growth. 
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Diabetic Truncal Polyneuropathy 


Stephen G. Waxman, MD, PhD, Thomas D. Sabin, MD 


© Diabetic truncal polyneuropathy is a 
clinical entity characterized by sensory 
deficit in the distribution of the thoracic 
intercostal nerves. The sensory loss is 
relatively symmetric and involves multiple 
thoracic dermatomes, beginning close to 
the anterior midline. Diabetic truncal poly- 
neuropathy occurs in patients with ad- 
vanced distal polyneuropathy involving 
the limbs. This entity is important because 
it can be confused with myelopathies that 
produce sensory levels over the torso. 
Moreover, recognition of diabetic truncal 
polyneuropathy is important since this 
disorder is associated with autonomic 
neuropathy. 

(Arch Neurol 38:46-47, 1981) 


Wiile a polyneuropathy affecting 

the limbs, usually in a distal or 
“stocking-glove” distribution, has 
long been recognized in diabetes mel- 
litus, involvement of the nerves of 
the trunk has received less attention. 
Ellenberg: has presented an impor- 
tant description of diabetic truncal 
mononeuropathy, in which involve- 
ment of individual intercostal nerves 
and/or spinal roots is manifested by 
sensory abnormalities in a single tho- 
racic root distribution. The purpose of 
our report is to separate this monora- 
dicflar truncal syndrome from a sec- 


nd, distinct, neuropathic syndrome 


with involvement of the thoracic 
intercostal nerves and/or roots— 
diabetic truncal polyneuropathy—as 
part of the diabetic nerve involve- 
ment. This syndrome is of interest for 
two reasons. First, it can, unless rec- 
ognized and properly diagnosed, pre- 
sent a confusing clinical picture that 
may obscure proper diagnosis and 
management of diabetic polyneuropa- 
thy. Second, it has important im- 
plications in terms of suggesting pos- 
sible pathophysiologic mechanisms in 
diabetic neuropathy. The entity has a 
distinct clinical picture, which is illus- 
trated by the following two patients. 


PATIENTS 


Figures 1 and 2 show representative 
sensory maps from two patients with this 
entity. Figure 1 shows a sensory map from 
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a 67-year-old man with an 18-year history 
of diabetes mellitus. There was sensory 
loss in a distal (stocking-glove) distribution 
in the arms and legs. Hyperesthesia was 
present at the proximal border of sensory 
loss in the legs. There was also a relatively 
symmetric band of sensory loss along the 
anterior trunk, extending from the T-2 
level to below the umbilicus and extending 
approximately 5 cm to either side of the 
anterior midline over the abdomen. The 
patient gave a history of urinary retention, 
impotence, nocturnal diarrhea, and ortho- 
static light-headedness. 

The sensory map of a second patient, 
who had a more advanced picture of neuro- 
pathic involvement,’ is shown in Fig 2. The 
patient was a 35-year-old juvenile diabetic 
with a long-standing history of peripheral 
neuropathy and retinopathy. Sensory signs 
in the limbs extended nearly to the ingui- 
nal crease and axilla, and there was a large 
and nearly symmetric area of sensory loss 
over the anterior trunk. Sensation on the 
back appeared normal. There was also sen- 
sory loss over the most distal portion of the 
trigeminal nerve. Postural hypotension, 
nocturnal diarrhea, and irregular pupils 
with a sluggish response to light were 
present. 

It is not unusual for patients with 
advanced diabetic polyneuropathy to ex- 
hibit truncal polyneuropathy. One patient, 
a 62-year-old, obese woman with adult 
onset of diabetes and a severe polyneurop- 
athy exhibited anterior truncal sensory 
loss extending to the midaxillary line. 
There was also postural hypotension and 
nocturnal diarrhea. The “sensory level” on 
the anterior torso resulted in an erroneous 
initial impression of a spinal cord syn- 
drome, but this patient in fact exhibited 
truncal sensory loss on the basis of diabetic 
polyneuropathy. 

The clinical course in these patients 
usually parallels that of the distal polyneu- 
ropathy, though, as noted by Sabin et al, 
truncal signs often appear late in the 
course of the disease. The syndrome is rare 
in young diabetics, appears as the polyneu- 
ropathy becomes severe, and is usually 
accompanied by signs of autonomic in- 
volvement. In a series of 55 patients 
referred from a diabetic clinic for neuro- 
logic evaluation, five showed sensory loss 
over the anterior torso. The average dura- 
tion of diabetes in these patients was 24 
years, while the average for the whole 
group was only eight years. All five 
patients have serious problems with proxi- 
mal autonomic dysfunction (eg, postural 
hypotension, impotence, nocturnal diar- 
rhea, gastric crises, urinary bladder disten- 
tion, and pupillary changes). Progression 
does not appear to be favorably modified 
by control of the diabetes, though defini- 
tive studies here, as in limb pdlyneuropa- 
thy, are not, to our knowledge, available. 


COMMENT 


As just illustrated, truncal involve- 
ment, beginning close to the anterior 
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thoracic midline, represents a readily 
recognized feature of symmetric dia- 
betic polyneuropathy. Truncal neurop- 
athy in diabetes has previously 
received little attention. Ellenberg‘ 
described the syndrome of diabetic 
truncal mononeuropathy. The latier 
condition is characterized by sensory 
abnormalities in a unilateral root dis- 
tribution over the thorax; the disorder 
is usually associated with a classic 
diabetic neuropathy and has a good 
prognosis, with the majority of cases 
exhibiting a notable degree of recov- 
ery in about three months. Longstreth 
and Newcomer’ described abdominal 
pain caused by diabetic radiculopathy. 
Pain occurred in the upper abdomen, 
the lower chest, or the region of the 
thoracic spinal column and was unilat- 
eral in three of four patients. Three of 
four patients with this syndrome had 
other signs of a peripheral neurop- 
athy. Pain resolved in six to 20 
months. 

In the case of diabetic truncal poly- 
neuropathy, sensory loss involves a 
number of thoracic intercostal nerves, 
is relatively symmetric, and does not 
exhibit recovery. There are usually 
associated autonomic disturbances. In 
early cases (eg, Fig 1) the pattern of 
sensory loss, as indicated by the width 
of the region of sensory loss, is some- 
what greater in the lower thoracic 
dermatomes; as noted below, this may 
reflect the fact that the lower thoracic 
intercostal nerves course downward as 
well as anteriorly and thus traverse a 
greater distance than do ine upper 
thoracic nerves.’ The increasing obliq- 
uity and thus length of the nerves 
traversing the body wall of the abdo- 
men often results in a “teardrop” con- 
figuration to the sensory loss on the 
anterior torso. 

In our experience, diabetic truncal 
polyneuropathy always occurs in asso- 
ciation with a symmetric distal poly- 
neuropathy involving the limbs in a 
stocking-glove distribution. We have 
previously noted that this pattern of 
sensory loss reflects a relative invar- 
iance of the distance, along each der- 
matome, along which sensation is pre- 
served; measurements of the length of 
preserved sensation in the limbs and 
trunk, from the proximal border of 
sensory loss to the appropriate spinal 
level, are often within centimeters of 
each other.® Thus, symmetric sensory 
loss over the anterior trunk does not 
occur until sensory loss in the limbs 
has progressed to the thighs and 
elbows (Fig 1). 

It should be noted that this pattern 
of sensory loss is not unique to diabet- 
ic patients but can occur as a more 
general accompaniment of the sym- 
metric distal polyneuropathies, eg, 
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Fig *.—Seasory map from 67-year-old man with 18-year 
histery of diabetes mellitus. There is sensory loss in distal 
('steckng-glove’’) distribution in limbs and in band over 
anteior trunk. Autonomic dysfunction was also present. 


ethanolic-autritional polyneuropathy, 
the symmetric polyneuropathy of 
dominanty inherized amyloidosis, and 
hereditary sensery neuropathy.° 

The pathologie zhanges of diabetic 
syramemie polyneuropathy in man 
remain in question; axonal degenera- 
tion, sezrental demyelination, thick- 
ening o” the Basen ent membrane, and 
vascular changes have all been in- 
dicted, but 2s noted by Ellenberg,’ a 
number of ehanges may occur inde- 
pendently and/or in combination. 

Of note in diabetic symmetric poly- 
neuropathy is the relative invariance 
of the lenzth of preserved sensation 
along the four bbs and the trunk. 
One possible substrate for such a pat- 
tern of elinical deficit is provided by a 
“dy ng-back” or distal axonopathy; 
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Pinprick Impaired 
Pinprick Absent 
Hyperesthesia 


Pinprick Impaired 


Bes Pinprick Absent 
Hyperesthesia 


Fig 2.—Sensory map from 35-year-old patient with juvenile- 
onset diabetes and with long-standing peripheral neuropa- 
thy. In addition to sensory loss ever limbs extending nearly 
to inguinal crease and axilla, note symmetric sensory loss 


over anterior trunk in distal part of Gistribution of intercos- 
tal nerves (modified from Sabir et al’). 


such a process has been elegantly 
demonstrated in the case of some 
toxic neuropathies.* Another possible 
explanation is that all nerve fibers are 
subject to affection along their entire 
length, with pathologic changes occur- 
ring at random; such a model is, in 
fact, consistent with a distal pattern 
of clinical deficit.’ Evidence for multi- 
ple lesions scattered at random along 
both proximal and distal regions of 
nerve fibers has been adduced in the 
case of alcoholic and uremic polyneu- 
ropathies, in experimental lead neu- 
ropathy,"' and in the Landry-Guillain- 
Barré syndrome." In diabetic poly- 
neuropathy, Kimura et al" suggested, 
on the basis of M response and F-wave 
studies, that motor conduction abnor- 
malities are diffuse over the total 
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length of the nerve but are more 
intense in the distal than proximal 
segment. 

Finally, it should be emphastz 
that in most patients with diabetit 
truncal polyneuropathy, there is nota- 
ble proximal autonomic neuropathy.? 
This is extremely important to recog- 
nize from e clinical point of view since 
patients may not complain explicitly 
of the assoeiated symptoms. Thus, any 
patient with diabetic truncal polyneu- 
ropathy should be examined for signs 
of autonomic neuropathy, and appro- 
priate treatment should be insti- 
tuted. 
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2 Brief Communications and Clinical Notes 





Adrenoleukodystrophy 


Failure of Immunosuppression to Prevent Neurological Progression 


David A. Stumpf, MD, PhD; Anthony Hayward, MD, PhD; Richard Haas, MD; Michael Frost, MD; Herbert H. Schaumburg, MD 


e Severe immunosuppression with 
prednisone and cyclophosphamide failed 
to prevent neurological progression in a 
patient with adrenoleukodystrophy. 

(Arch Neurol 38:48-49, 1981) 


Adtenoleukodystrophy (ALD) is an 

X-linked recessive disorder pre- 
dominantly affecting adrenal cortex 
and myelin. The demyelinating pro- 
cess is unusual for an inherited 
disease because of the intense inflam- 
matory response. Pathological data 


suggest that the inflammation is 


secondary, although plasma cells adja- 
cent to active lesions indicate a possi- 
ble immunological process.’ High-dose 
prednisone therapy is not helpful. An 
unsuccessful trial of immunosuppres- 
sive therapy in our patient is 
reviewed. 


REPORT OF A CASE 


The patient was normal until age 4, 
when bronze skin and episodic vomiting, 
weakness, and lethargy developed. Addi- 
son’s disease was diagnosed in May 1978. 
These symptoms and the bronze color 
abated with steroid replacement therapy. 
In January 1979, the patient was slightly 
less attentive and had periods of confusion 
following a “sick episode” similar to his 
prior adrenal insufficiency crises. Tran- 
sient visual dysfunction was noted. By May 
he was inattentive to visual cues and verbal 
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commands. A computerized tomographic 
(CT) scan and electroencephalogram (EEG) 
were normal. The spinal fluid protein con- 
centration was 75 mg/dL with a glucose 
level of 51 mg/dL, a pressure of 108 mm 
H.O, and normal CSF immunoglobulin lev- 
els. He was admitted to the Pediatric Clin- 
ical Research Center, Denver, in June. His 
general examination was normal. He was 
oriented, alert, and able to carry out nonvi- 
sual tasks normally. He could only count 
fingers or perceive large objects and 
motion. The fundi, pupils, and other cranial 
nerve functions were normal. He had a 
right extensor plantar response, bilateral 
grasp reflexes, and a mild right arm drift, 
but was otherwise normal. Blood cell count, 
urinalysis findings, chest roentgenogram, 
electrocardiogram, electrolyte levels, and 
liver function study results were normal. 
An EEG showed diffuse theta slowing. 
Lumbar puncture gave an opening pres- 
sure of 150 mm H.O, with two lymphocytes, 
and a protein concentration of 78 mg/dL. 
No oligoclonal bands were detected. Brain- 
stem auditory evoked responses were 
normal; visual evoked responses were 
unobtainable. Leukocyte arylsulfatase A, 
galactocerebrosidase, -galactosidase and 
B-hexosaminidase activities were normal. 
A second CT scan on July 26, 1979 (Figure) 
showed attenuated density of hemispheral 
white matter. 

A protocol of immunosuppressive thera- 
py was prepared, reviewed by our Human 





Computerized tomographic scan showing 
decreased density of cerebral white mat- 
ter. 


Subject Committee, and approved by them 
and the family. On July 27, 1979, a regimen 
of cyclophosphamide (100 mg/sq m/day, 
given twice daily) and prednisone (2 mg/ 
kg/day) was begun. This therapy was con- 
tinued until Nov 30, 1979, except for three 
brief periods when intercurrent, mild 
febrile illnesses developed. The patient’s 
condition deteriorated steadily with super- 
imposed sudden worsening during these 
intercurrent illnesses. The latter were con- 


Lymphocyte Phytohemagglutinin Stimulation* 


Thymidine Uptake, Counts per min/10 uL 
of Whole Blood 


A 24 





*PHA indicates phytohemagglutinin. 
+95% confidence intervals.’ 


Oct 5 Nov 16 Normal il Ranger 


2,700-46,000 
4,000-58,000 
5,900-60,000 
5,400-60,000 
1,800-48,000 
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sicered'typical of the stepwise decline that 
oceurs wich irfeetion in degenerative dis- 
orders rather tham related to the brief 
interrution ef therapy. In mid-August the 
patient wes unable to perceive light. Dys- 
phagia ard urinary hesitancy occurred in 
September, amd expressive and receptive 
language dysfunction was evident. By 
Occeber Fe was disoriented to time and 
place amd became incontinent of urine and 
staol. In early November slight optic nerve 
pallor wasobserved. He was unable to walk 
to his =ppeintment in late November. He 
was ataxic with spastic hypertonicity in his 
legs, knee and ankle reflexes were 4+, and 
bilateral extensor plantar responses were 
noted. He was cushingoid in appearance 
and his heir was markedly thinned. Cyclo- 
phesphemide treatment was stopped and 
the steroid dosage was tapered to a main- 
temance lerel. His leukocyte count, deter- 
mined weekly varied between 2,100 and 
4,500 ce iscuL with 8% to 18% lymphocytes. 
Phrichen=:giutinia (PHA) stimulation 
was nomma] æ the start of therapy and 
severely depressed during treatment (Ta- 
ble . The serum IgG level in November was 
632 mgrdL (nermal, 639 to 1,839 mg/dL). 


The patient’s brother, aged 23 years, had 
had an Addisonian crisis after a motorcycle 
accident at age 19 years. He has no neuro- 
logical difficulties at this time. His mother 
and a maternal uncle and aunt have bronze 
skin, but no other clinical problem. 


COMMENT 


The unusual inflammatory response 
in white matter in ALD is probably a 
secondary phenomenon, which could 
represent an immune response. In the 
absence of other effective therapy, we 
decided to evaluate the effect of 
immunosuppression on the course of 
the disease. Leukopenia, lymphopenia, 
severely impaired blood lymphocyte 
responses to PHA and hypogamma- 
globulinemia indicated that our im- 
munosuppressive regimen was effec- 
tive. However, no apparent effect on 
the patient’s course or that expected 
for ALD was observed. While our 
observations detract from the concept 
of an immunological process in the 


Recurrent Herpes Zoster Encephalitis 
A Complication of Systemic Lupus Erythematosus 


Philip P_O'Donnell, MD; Thaddeus P. Pula, MD; Michael Sellman, MD; David L. Camenga, MD 


e A middle-aged woman had five dis- 
crete ep'sedes of herpes zoster. The first 
attack cansistedof uncomplicated herpes 
zostr ephithaimicus. The subsequent 
four episoees involved thoracic, cervical, 
and finally sacral dermatomes and were 
compliceted by myelitis or encephalo- 
mye itis. During the most recent attack, 
while she was receiving corticosteroids, 
varicella-zoster virus was cultured from 
the CSF in addition, the patient had 
strong evidence of systemic lupus erythe- 
matesus. with ahistcry of Raynaud’s phe- 
nome2nor. migratory arthralgia, and unex- 
plained anemia before the first attack of 
zoster with subsequent development of a 
posifive upus cell preparation and ele- 
vated antinuclear antibody levels. 

(Arch Meurol 38:49-51, 1981) 


aricella-zoster (V Z) virus is a mem- 

ber of a group of DNA viruses, the 
human herpesviruses, which also in- 
cludes herpes simplex virus, cytomeg- 
alovirus, and Epstein-Barr virus. Pri- 
mary infection with VZ virus pro- 
duces chickenpox, an exanthema 
primarily in children. On the other 
hand, herpes zoster, or shingles, occurs 
only in patients previously infected 
with the VZ virus. Usually, shingles is 
without important neurological com- 
plications, although as many as 40% of 
uncomplicated zoster cases may show 
a mild pleocytosis or a slightly ele- 
vated protein concentration in the 
CSF.' Segmental zoster paresis is a 
relatively common complication,’ but 
encephalitis and myelitis are rare.'* 
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pathogenesis of the leukodystrophy, 
they do not exclude this mechanism. 
We can conclude only that the combi- 
nation of cyclophosphamide and high- 
dose prednisone therapy was not help- 
ful in our patient. 
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Recurrent encephalomyelitis compli- 
cating herpes zøster has been reported 
in a patient by McAlpine et al,’ but 
subsequent reports have not ap- 
peared. Furthermore, in the case of 
McAlpine and colleagues, recurrent 
neurological exacerbations were not 
preceded by vesicular eruptions, and 
VZ virus was not isolated from the 
CSF. The following report describes a 
patient with reeurrent encephalomye- 
litis following separate episodes of 
shingles. During the most recent neu- 
rological exacerbation, the patient had 
laboratory evidence of systemic lupus 
erythematosus (SLE), and VZ virus 
was isolated from the CSF. 


REPOFT OF A CASE 


A 58-year-old woman had had an attack 
of uncomplicated ophthalmic zoster six 
years ago. Over the past two years, she had 
had four additional attacks of shingles, 
three of which were complicated by epi- 
sodes of encephalomyelitis. One year ago, 
she had experienced an attack of optic 
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Details of Relapsing Course 





















Neurological CSF 
PA Date Rash Complications Findings Treatment Course 
1974 Right zoster oph- None 
thalmicus 
March 1978, Right T-4 vesicu- Paraparesis with sensory ataxia 11 lymphocytes, 1 mono- None Nearly complete 
Admission lar eruption cyte; glucose, 52 mg/ recovery in 5 






dL; protein, 60 mg/dL mo 
See entry for 10th 





October 1978 








Admission Right C5-6 vesic-  Quadriparesis with impaired proprio- 1 monocyte; glucose, 49 hospital day 
ular eruption ception in all extremities; dimin- mg/dL; protein, 50 None 
ished pin/temperature sensation mg/dL 
over thoracic dermatomes bilater- 























ally 
6th Rash unchanged Fever to 40.6 °C; lethargic; antero- 643 RBCs, 165 WBCs Vidarabine, 15 

hospital grade amnesia with confabulation. (42% polymorphonu- mg/kg/day for 
day left homonymous hemianopsia; clear leukocytes, 38% 10 days 

diminished visual acuity with abili- lymphocytes, 20% 

ty to detect hand movements in monocytes); glucose, 

right visual field; pupils 6 mm bi- 56 mg/dL; protein, 106 

laterally and sluggishly reactive to mg/dL; IgG, 11.5 mg/ 

light; right central facial weak- dL 


ness; quadriparesis with sensory 
deficits unchanged 









8th nes abate 1,335 RBCs, 94 WBCs 
hospital (11% polymorphonu- 
day clear leukocytes, 62% 
lymphocytes, 21% 
monocytes); glucose, 
67 mg/dL; protein, 112 
mg/dL; IgG, 33 mg/dL 
459 RBCs, 17 WBCs 









10th Gradual recovery 











hospital (100% lymphocytes); over 3 wk to 
day glucose, 47 mg/dL; visual acuity of 
protein, 76 mg/dL 20/400 bilater- 
ally; resolution 
Ps of left homony- 


mous hemian- 

opsia 

Pain; total blindness in left eye with Jae None Gradual recovery 
Marcus-Gunn pupil over 3 wk to 

visual acuity in 

left eye to 20/ 

400 













February 1979 
















April 1979 











Admission Bilateral C-3 ve- Fever; headache; moderate quadri- 1 RBC, 95 WBCs (52% Vidarabine, 15 See entry for 16th 
sicular eruption paresis, urinary hesitancy; se- polymorphonuclear mg/kg/day for hospital day 
verely reduced position sense in leukocytes, 29% lym- 7 days 
all limbs phocytes, 9% mono- 
cytes); glucose, 49 
mg/dL; protein, 174 
mg/dL; IgG, 65 mg/dL 
8th es, Deteriorated to flaccid quadriplegia see Prednisone, 100 
hospital with complete urinary retention mg/day (vidara- 
day and vital capacity of 900 mL; tem- bine therapy 
perature to 38.9 °C discontinued) 
9th as ina 0 RBCs, 0 WBCs; glu- ee © Slight improve- 
hospital cose, 59 mg/dL; pro- ment 
day tein, 98 mg/dL 
16th Bilateral S-3 ve- Unchanged 12 lymphocytes; glucose, Vidarabine, 15 Discharged on a 
hospital sicular eruption 60 mg/dL; protein, 90 mg/kg/day for regimen of 
day mg/dL; varicella-zoster 10 days prednisone, 100 


virus cultured from mg every other 
CSF day, with qua- 
driparesis re- 
quiring a wheel- 
chair 
Currently receiv- Visual acuity of 
ing prednisone, 20/400 bilater- 
20 mg every ally; walking 
other day without assis- 
tance 












September 1980 
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nearitis that was act preceded by apparent 
skin les ons. During the most recent vesicu- 
lar eruption, whi -ke patient was receiv- 
ing preén-sone, VZ virus was cultured from 
vesicular Suid and CSF. Chest and spine 
roentgenagrams, -wo cranial computerized 
tomegrapaic scars, results of Schilling’s 
tes, bome marrow, liver-spleen scan, and 
gallium «trate Ga 67 scan had been 
normal Am EEG during the October 1978 
episece 0 eneephaomyelitis showed dif- 
fus thet. activity and a right anterior 
quecrart delta foeus. The serum VZ virus 
antibody “iter, as determined by the com- 
plement ixation method, remained 1:8 
througheut the patient’s hospital course 
(Tabie) 

Furthermore, the patient fulfilled the 
Americen Rheumat sm Association’s pre- 
lim nary ctenia® “or zhe diagnosis of SLE. 
She had a history o° Raynaud’s phenome- 
nor and transient nondeforming arthritis 
antedatimg the first attack of zoster, as 
wel as aberatory evidence including 
anemia, pesitive direct Coombs’ test, posi- 
tive antmvelesr artibody titer (1:320), pos- 
itive lwpaserythemetosus cell preparation, 
positive a@yoglobal ns, positive double- 
strandec DNA antibodies (1:10), RBCs 
with adhe-ent C2 and C4 components of 
compleren:, skin -est anergy to streptoki- 
nasestrep odornase and mumps, as well as 
trarsien: energy D PPD for tuberculosis. 


COMMENT 


Sningle is not en uncommon infec- 
tior ir otherwise healthy adults, 
occurring in apprcximately 5% of the 
general pupulaton and increasing in 
*,ccueney with age.: Herpes zoster, 
however, occurs more frequently in 
asseciatior with certain malignancies, 
parciculadty Hedzkin’s lymphoma. 
Commen oredisposing factors include 
rad ation therapy end chemotherapy 
with a waciety o° mmunosuppressive 
agents, iacludine corticosteroids. In 
add tior, zoster ngs been reported in 
asseGiatioc with SLE, particularly in 
those p=tints wth nephritis who are 
recaving mmunosuppressive agents.’ 
Reearrent shingies is rare, occurring 
in 2% of cases:in half of these reinfec- 
tions. it has imvolved the same derma- 
tom>* Systemic pus erthematosus is 
asseciated with ayperactive humoral 
immunity resulting in antinuclear 
antizody formation, lupus cell phe- 
nomenon, and immune-complex ne- 
phrizis. Lepus is aso associated with 
impaired cellular immunity mani- 
fested by catameeus anergy to various 
antizens” The patient described in 
this repert nas ample evidence of SLE, 
as previously nctec. Since recovery 
from shmzles correlates better with 
cellclar immune fanction than with 
com iereat-txirz antibodies to vari- 
cellezesie~ virus,“ SLE may pro- 
vide the proper setting for recurrent 
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shingles and its neurological complica- 
tions, which occurred in this patient. 

It has long been believed that shin- 
gles represents a recrudescence of the 
VZ virus latent in dorsal root ganglia, 
and that the neurological complica- 
tions result from retrograde entry of 
the virus into the CNS. Despite the 
wide acceptance of this theory, VZ 
virus has been very difficult to isolate 
from dorsal root ganglia." Isolation 
of the VZ virus from CSF is also 
rare.'’'™'" Since corticosteroid thera- 
py has been implicated as a predispos- 
ing factor to the developmert of shin- 
gles in patients with SLE, this may 
explain the isolation of the VZ virus 
from the CSF in this patient shortly 
after the institution of prednisone 
therapy.??"! 

There remains the possibility that 
these recurrent episodes of neurologi- 
cal disease result from another etiolo- 
gy, eg, multiple sclerosis or SLE with 
CNS involvement. Both of these enti- 
ties can be associated with optic neuri- 
tis and encephalomyelitis.*** The 
most compelling evidence that the 
neurological deficits in the patient 
resulted from infection with the VZ 
virus is the nearly uniform oecurrence 
of a dermatomal eruption prior to 
neurological deterioration and the iso- 
lation of the virus during the latest 
episode. Choosing this hypothesis has 
important clinical implications. 
Whereas corticosteroids have some 
precedent in the treatment of multi- 
ple sclerosis** and CNS lupus,”*** there 
is evidence that they make patients 
with lupus more susceptible to zoster 
infection” and also tend to cause dis- 
semination of the virus.” On the other 
hand, zoster infection in immunosup- 
pressed patients has been ameliorated 
by human leukocyte interferon and 
vidarabine (adenine arabinoside).**** 
Failure of vidarabine to result in sub- 
stantial improvement during this pa- 
tient’s latest episode, the development 
of serological evidence of SLE, and 
the successful use of corticosteroids in 
McAlpine and colleagues’ patient led 
us to institute prednisone therapy in 
this patient. The management of this 
case could be much improved if only 
the pathophysiology of SLE were 
understood. 
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2 Eosinophilic Meningitis 


. 


in a Case of Disseminated Glioblastoma 


Richard Defendini, MD; Stephen B. Hunter, MD; Edward B. Schlesinger, MD; Edgar Leifer, MD; Lewis P. Rowland, MD 


è Seven cases of eosinophilic meningi- 
tis associated with neoplastic infiltration 
of the leptomeninges have been reported. 
Five of the tumors were reticuloendothe- 
lial, one was a melanoma, and one was a 
medulloblastoma. We report a case of 
malignant astrocytoma with seeding of 
the subarachnoid space and eosinophilic 
meningitis. 

(Arch Neurol 38:52-53, 1981) 


ly our knowledge, this is the first 
documented report of eosinophilic 
meningitis in a patient with a primary 
brain tumor of glial origin. 


REPORT OF A CASE 


A 51-year-old man was admitted Jan 10, 
1979, after experiencing a complex partial 
seizure that began with an olfactory hallu- 
cination. The results of neurological exam- 
ination were normal. Cerebrospinal fluid 
pressure was 190 mm H.O; the fluid con- 
tained mononuclear leukocytes, 13/eu mm, 
90 eng/dL of protein, and 50 mg/dL of 


aP (Table 1). Electroencephalography, 
c 


omputerized tomography (CT), and angi- 
ography indicated a nonenhancing avascu- 
lar mass in the right temporal lobe. At 
surgery, on.Jan 31, the temporal lobe 
appeared swollen but no tumor was visible. 
An anterior temporal lobectomy was per- 
formed. No tumor was found in the brain 
biopsy specimen, but in the subarachnoid 
space there were microscopic nodules of a 
densely cellular, undifferentiated neo- 
plasm with malignant features. From Feb 
7 to March 26, he received radiotherapy, 
4,000 rads to the whole head and 2,000 rads 
to the right temporal region. The radiosen- 
sitizer misonidazole was administered oral- 
ly, 2.9 g on March 12 and 14; he was also 
treated with phenytoin and dexametha- 
sone. The patient was often drowsy and 
sometimes confused, but on discharge on 
March 29, all other functions were normal 
except for a slightly ataxic gait; CT scan 
was normal, as was the peripheral blood 
cell count (Table 2). 

On April 11, he was readmitted after five 
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malignant astrocytoma with moderate nu- 
clear pleomorphism (upper half). Granulo- 
cytes (all eosinophils) fan out from small 
vein (lower-left margin) and infiltrate tumor 
(5 um) (hematoxylin-eosin, x 300). 


days of constipation, dysuria, and walking 
difficulty. The legs were weakest proxi- 
mally and he could not stand alone; tendon 
reflexes, plantar responses, and sensation 
were normal. The next day he was para- 
plegie with no tendon reflexes, Babinski’s 
sign on the right, and impaired position 
sense in the legs without loss of cutaneous 
sensation. Lumbar CSF protein concentra- 
tion was 4,100 mg/dL, glucose concentra- 
tion was 35 mg/dL, and WBCs, 584/cu mm, 
72% eosinophils (Table 1). No tumor cells 
were detected on Millipore filtration. Eosi- 
nophils made up 5% of leukocytes in periph- 
eral blood (Table 2). Cisternal myelography 
demonstrated free flow of metrizamide 
and small implants in the sacral sac. Radio- 
therapy to the spine and dexamethasone 
had no effect. The patient died on April 
25. 


AUTOPSY FINDINGS 


The neoplasm was a densely cellu- 
lar, anaplastic glioma composed most- 
ly of uniform cells of medium size; cell 
processes were sparse but demonstra- 
bly astroglial in Mallory’s phospho- 


tungstic acid-hematoxylin stain. Some 
of the usual features of glioblastoma 
were occasionally evident, viz, pseudo- 
palisades around small areas of necro- 
sis and foci of dysplastic cells. The 
tumor had risen in the right temporal 
lobe. It was not grossly visible in 
coronal sections, but microscopic ex- 
amination showed infiltration of the 
temporal white matter in several 
blocks and direct extension into the 
subarachnoid space in two. Although 
no discrete implants or clouding of the 
cerebral leptomeninges were detected 
by the naked eye, 17 of 19 microscopic 
sections had scattered neoplastic cells 
and one or more tumor nodules in the 
subarachnoid space, most numerous 
near the primary site and around the 
brainstem. 

The entire spinal cord was envel- 
oped by tumor nests and a florid 
fibrous tissue reaction. Tumor infil- 
tration was most dense in the connec- 
tive tissues of the pia mater, vascular 
adventitia, and radicular epineurium. 
Only rarely was there superficial rein- 
vasion of the parenchyma. Many spi- 
nal nerve roots were infiltrated. 
Recent degenerative changes were 
evident in nerve roots, anterior horn 
cells (central chromatolysis), and, in a 
patchy distribution, in medullary gray 
and white matter. The pathological 
changes were generally more severe 
caudally than rostrally. There was no 
sign of vasculitis or thrombosis. 

Eosinophilic granulocytes were less 
numerous in the cranial than in the 
spinal leptomeninges, where they oc- 
curred in perivascular clusters and in 
sparser infiltrations of tumor tissue 
(Figure). Occasionally, single eosino- 
phils were encountered in root fasci- 
cles and in medullary and cerebral 
parenchyma free of tumor. No eosino- 
philic infiltration was found outside 
the CNS. The marrow in sections of 
Giemsa-stained decalcified vertebral 
body was normal. 


COMMENT 


The presence of any eosinophils in 
CSF is abnormal.'* Excluding parasit- 
ic infections, Bosch and Oehmichen‘ 
found eosinophils in 94 of 10,000 quan- 
titative cytological examinations of 
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Table 1.—Laboratory Analysis of CSF From Patient With Eosinophilic Meningitis due to Malignant Glioma 


Pressure, Protein, 
Da mm HO mg/dL 


Jan 17 190 90 
April 12 240 4,105 
1S eatin 1,030 
1€ 220 2,260 


mg/dL 


Glucose, 
RBCs/cu mm 


% of To al WBCs 


c ť, 


WBCs/cumm Neutrophils 


Lympho- 


Mono- 


cytes cytes Eosinophřs Basophils 





“The patient with»Cx4S leukemia described by Budka et alf had a concomitant eosinophilic and basophilic leptomemingeal reaction. 


?Cistemal fluid; ail cthers, lumbar. 


Table 2.—Laboratory Analysis of Peripheral Blood From Patient With 


CSF, most ten associated with an 
unéerlyine icfeetious or inflammato- 
ry cendit-on. Ther found no relation 
between the number of eosinophils 
and CSF tetal eel count, content of 
albumir œ g obulin, or the number of 
eosmop.is in cirealating blood. 

The cosmephilic meningitis in our 
ease was almost certainly a response 
to the neoplasm, since there was no 
eosinophilia eutsice the CNS to sug- 
gest an alergie reaction to phenytoin 
or nisenicazole. Cerebrospinal fluid 
eosmophiix has been reported rarely 
with mermgeal infiltration by leu- 
kemia malignant lymphoma,” 
Hoeégkin’s disease** melanoma,’ and 
meculle»lastema.’© It has long been 
recegnized ' -hat an eosinophilic re- 
sponse cam eceur with sundry carcino- 
mas in other organs. In some cases, 
eosinophil infiltrated the tumor tis- 
sue; in eters, the response was con- 
fined to c>culatinz blood. Presumed 
“eosinotactic’ and ‘eosinogenic” fac- 
tors may «7 may not be identical. 

It is act known how diverse neo- 
plasms zar2iy stimulate the produc- 
tion or migration of eosinophils. A 
peptide ex rected by Wasserman et 
al’? from -he lunz carcinoma of a 
patient wich circtlating and tumor 
eosinopl< induced selective migra- 
tion ef eos naphils in vitro. The 500- 
dalton peptide was indistinguishable 
from the eosinophilic chemotactic pep- 
tide of anaphylaxis found in mast cell 
grarules “ier experiment suggested 
that neoplastic cells, in the process of 
Gedifieren'iation, may activate a 
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% of Total WBCs 


Neutro- 
phils 


Lympho- 
cytes 





gene that results in the synthesis of a 
peptide with eosinotactic properties. 

Ciembroniewicz and Kolar’ incu- 
bated explants of six human glio- 
blastomas with the patients’ own 
lymphocytes. The impure lymphocyte 
harvests included a number cf eosino- 
phils. After 72 hours, three of the 
tumors showed a striking increase in 
the number of eosinophils, normally 
not viable in culture for three days. 
The autologous lymphocytes under- 
went blast changes and the authors 
proposed that some of the lympho- 
cytes were transformed into eosino- 
phils. This observation could be rele- 
vant to the predominance of tumors of 
lymphoid origin in eosinophilic menin- 
gitis. On the other hand, the investi- 
gators’ 50% incidence of an eosino- 


Mono- 


Eosinophilic Meningitis due to Malignant Glioma 


Eosinophils 


philic respense to human glioblastoma 
in culture is not readily reconciled 
with the rarity of the phenomenon 
clinically and pathologieally. Factors 
affecting the magnitude of the expo- 
sure of tarzet tissues to the stimulus 
could conceivakly accourt for the dis- 
crepancy. Such an explanation wotld 


be consistent with the extensive dia 


semination of tumor in zhe subarach- 
noid space of «he reported cases. In 
the case we report, a markedly altered 
permeability af subarachnoid blood 
vessels was implicit in the CSF pro- 
tein conten: of 4 mg/dL. 


Nonproprietary Name and 
Trademark of Drug 


Metrizamide—A mipaque. 
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Tolosa-Hunt Syndrome With Proptosis Mimicked 
by Giant Aneurysm of Posterior Cerebral Artery 


James R. Coppeto, MD, Harry Hoffman, MD 


è A case of chronic, steroid-respon- 
sive, painful ophthalmoplegia demon- 
strated proptosis and nodularity of the 
intracavernous carotid artery. However, 
the responsible lesion was an aneurysm 
of the posterior cerebral artery confined to 
the posterior fossa and definable only by 
vertebral angiography. 

(Arch Neurol 38:54-55, 1981) 


T olosa-Hunt syndrome is subacute 

or chronic, painful ophthalmopare- 
sis due to nonspecific inflammation in 
the cavernous sinus that sometimes 
extends to adjacent structures.’ 
Without histopathological confirma- 
tion, diagnosis is by exclusion and 
medical and neuroradiological evalua- 
tion is warranted to rule out parasel- 
lar tumor, aneurysm, vasculitis, or 
infection.*'' In seven case reports, 
patients with Tolosa-Hunt syndrome 
have had nodular indentations of the 
cavernous segment of the carotid 
artery on carotid angiography, but the 
importance of this finding is uncer- 
taħ. 


REPORT OF A CASE 


A 75-year-old man had continuous left 
temporal and retrobulbar pain and inter- 
mittent lightheadedness. He had intermit- 
tent claudication of both legs and mild 
hypertension. The headache improved af- 
ter one month but recurred two months 
later with diplopia and left ptosis. The 
pupil and eye movements on the right were 
normal. He could not elevate, adduct, or 
depress the left eye, and there was no 
torsion of this eye. There was partial ptosis 
and slight swelling with increased venous 
pattern on the left upper eyelid. The left 
pupil was small and nonreactive. Proptosis 
of the left eye was measured at 3.5 mm. 
Pharmacologically both pupils had charac- 
teristics of sympathetic denervation. 

Studies, including computerized tomog- 
raphy (CT), were not revealing, except for 
a left carotid arteriogram that showed 
nodular deformity of the cavernous seg- 
ment of the internal carotid artery (Fig 1) 
believed to be consistent with the Tolosa- 
Hunt syndrome." The left posterior cere- 
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iia P < 
Fig 1.—Irregularity of left intracavernous carotid. 


bral artery did not opacify and could not be 
selectively injected and an orbital phlebo- 
gram could not be obtained because of poor 
cooperation. Treatment with prednisone 
(75 mg/day) promptly relieved the pain. 

Six months later the patient complained 
of unsteady gait. Pain had not recurred, 
and there were no new ophthalmic signs, 
except for evidence of aberrant regenera- 
tion of the third nerve. Babinski’s sign was 
present on the right. A second CT scan 
showed a high-density mass in the left 
retrosellar area. Vertebral angiography 
showed a giant aneurysm of the left poste- 
rior cerebral artery (Fig 2). The aneurysm 
measured 2 cm in its greatest dimension. It 
appeared to displace the distal basilar 
artery to the right, compress the right side 
of the midbrain against the tentorium 
cerebelli, exert direct pressure on the left 
side of the midbrain, and compress the 
posterior cavernous sinus and the inferior 
petrosal sinus on the left. The aneurysm 
probably compressed the left trochlear 
nerve at the edge of the tentorium. 


COMMENT 


Aneurysms of the posterior cerebral 
artery constitute 0.8% of all intracra- 
nial aneurysms. When they are large, 
as they often are, they can produce 
hemianesthesia and hemianopia, iso- 
lated trochlear paralysis, transient tri- 
geminal disturbances, or progressive 
oculomotor paresis with or without 
hemiparesis.'*'" To our knowledge, 
the present case is the first of aber- 
rant regeneration with such an aneu- 
rysm, although such a finding is not 
surprising.” To our knowledge, find- 
ings mimicking the Tolosa-Hunt syn- 
drome with proptosis and oculomotor- 








r 


Fig 2.—Aneurysm on left posterior cerebral 
artery. 


trochlear paralysis have not been pre- 
viously described as a manifestation 
of a posterior cerebral artery aneu- 
rysm. However, Hopkins and Poser’ 
have described a patient with recur- 
rent painful complete oculomotor pa- 
ralysis due to ectasia of the posterior 
cerebral artery. Schaeffer, in discuss- 
ing these aneurysms, stressed the 
need for vertebral angiography in all 
cases of unexplained oculomotor pare- 
sis if the ipsilateral carotid angiogram 
is normal.” 

In many cases labeled as Tolosa- 
Hunt syndrome after negative diag- 
nostic studies, tumor, aneurysm, in- 
fection, or vasculitis is subsequently 
found.’ Therefore, a simple test to 
confirm the diagnosis of Tolosa-Hunt 
syndrome would be desirable to spare 
the patient the hardship of extensive 
studies. 

A diagnostic trial of corticosteroids’ 
does not provide conclusive evidence, 
because other lesions have been shown 
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to de steroid sensitive causes of the 
parasellar syndrome and long remis- 
sions have followed their use.*5-5-9-20-22 
Several aitlors have reported an 
angiograp vicelly demonstrated nodu- 
lar deformity of the carotid siphon in 
patients with tie Tolosa-Hunt syn- 
dreme.* -+= Our patient had such a 
nodular cefarmity, but symptoms 
were not r2laved to this region. More- 
over, Bowler and associates? have 
reported = case cf corticosteroid-re- 
sponsivre panful ophthalmoplegia 
with caroc.d siphon deformity where 
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Papilledema in Guillain-Barré Syndrome 


A Case Report 


subsequent angiography demon- 
strated an intracavernous carotid 
aneurysm. Fowler’s case, as ours does, 
demonstrates the need to follow up 
the patient carefully. Vertebral angio- 
graphy may be necessary especially if 
the posterior cerebral artery is not 
opacified on carotid arteriography or 
not visualized on appropriate basal 
cuts of the CT scan. 

An interesting aspect of this case 
was proptosis, which may simply have 
been passive owing to loss of tone of 
the extraocular muscles; however, it 
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© Papiliedeme developed in an 8-year- 
old gri with Guillain-Barré syndrome. 
Computerized temography (CT) and ra- 
dionuclice siste-negraphy demonstrated 
the presence cf communicating hydro- 
cephaius. The spoataneous resolution of 
the papillecema ard communicating hy- 
drocephaius eceurred during a six-month 
period. The venticalar changes were fol- 


lowed by seral CT scans. 
(Arch Newsol 58:55-57, 1981) 
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Perilledema occurs in 4% to 6% of 

the children with Guillain-Barré 
syndrome (GBS).'* The two main the- 
ories of pathogenesis are that it is due 
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may have been due in part to com- £ 


promise o? the poster or cavernous 
sinus.”* The mid-sized, fixed left 
pupil in tħis patient was consistent 
with a cavernous sinus syndrome and 
suggested combined sympathetic and 
parasympathetic pupil ary paresis. 
This explanation for small pupils in 
cavernous sinus lesions has been chal- 
lenged by Trobe et al, who believe that 
such pupils result from differential 
sparing of part of th2 oculomotor 
nerve.*' This view is compatible with 
the findings in our case. 
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to impairment CSF reabsorption sec- 
ondary to the hizh CSF protein level,’ 
or to cerebral edema.’ Alchough optic 
neuritis has been described as part of 
this disease, it is exceedingly rare.’ 
We describe a child in whem the papil- 
ledema was due to communicating 
hydrocephalus and in whom the ven- 
tricular size was monitored with serial 
computerized tomographic (CT) 
scans. 
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Fig 1.—Left, First computerized tomographic (CT) scan done on March 23, 1978, shows 
moderately dilated lateral ventricles. Center, Follow-up C7 scan done on May 29, 1978, shows 
lateral ventricles have decreased in size since previous CT scan but are still mildly dilated. Right, 
Further follow-up CT scan done on Sept 5, 1978, shows both lateral ventricles have become 
normal in size. 


REPORT OF A CASE 


The patient was an 8-year-old girl who 
had been well until two weeks before 


mission when gastroenteritis developed. 
hree days before admission, an ascending 


paralysis with paresthesias and low-grade 
fever developed. On admission, she was 
unable to’sit or stand, had generalized 
weakness, was. areflexic, and had severe 
muscle tenderness. Her blood pressure was 
mildly elevated at 140/100 mm Hg and her 
CSF protein level was 230 mg/dL and the 
fluid contained no cells. The opening pres- 
sure was not measured. Guillain-Barré syn- 
drome was diagnosed. On the following 
day, the weakness was more pronounced 
and she could not move her arms or legs. 
Her speech became slurred, her respiratory 
function deteriorated, and endotracheal 
intubation with assisted ventilation was 
required. By the fifth day of the illness, 
pneumonia had developed, her blood pres- 
sure was labile, she had inappropriate se- 
cretion of antidiuretic hormone (ADH), 
and bilateral sixth and seventh nerve 
weakness developed. During the subse- 
quent three weeks, a urinary tract infec- 
tion developed and by the 31st day the 
cranial nerve palsies had resolved and she 
was beginning to move her limbs slightly. 
Assisted ventilation was discontinued on 
the 48rd day and two days later bilateral 
papilledema was detected together with a 
small left fundal hemorrhage. The visual 
acuity was 20/40 bilaterally and visual 
fields were normal. A CT scan of the head 
at this stage showed that her lateral and 
third ventricles were moderately dilated 
(Fig 1, left). A lumbar puncture showed an 
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opening pressure of 250 mm of CSF. The 
CSF protein level was 507 mg/dL, the CSF 
sodium level was 145 mEq/L, and CSF 
osmolality was 290 mOsm/L. The concomi- 
tant serum and urine osmolalities were 283 
and 894 mOsm/L, respectively. A radionu- 
clide cisternogram using technetium Te 
99 m penetate (DTPA) was done five days 
after the initial CT scan and snowed evi- 
dence of communicating hycrocephalus 
(Fig 2 and 3). The patient’s condition con- 
tinued to improve and by the 8érd day the 
papilledema was resolving and she had 
power grade 4/5 in her arms and 3/5 in her 
legs. At this time, the CT scan saowed that 
the lateral ventricles had decreased in size 
but were still mildly dilated (Fig 1, center). 
Six months after tne onset of the illness, 
results of neurological examination and 
repeated CT scan were normal (Fig 1, 
right). The results of acute and convales- 
cent viral studies for influenza A/Victoria, 
A/Texas, A/USSR, and cytomegalovirus 
were negative and the Paul Bunell test was 
negative. 


COMMENT 


The patient fulfilled the criteria for 
the diagnosis of GBS. The hyperten- 
sion and inappropriate seeretion of 
ADH that occurred at the start of the 
illness had completely resolved several 
weeks prior to the onset of the papil- 
ledema. Although she recuired as- 
sisted ventilation for 39 days, she was 
never substantially hypercapnic and 
had been breathing spontareously for 
several days prior to the orset of the 


papilledema. The diagnosis of commu- 
nicating hydrocephalus after the ob- 
servations of papilledema is based on 
the CT findings of enlargement of the 
lateral and third ventricles, and open- 
ing CSF pressure of 250 mm H,O and 
abnormal radionuclide cisternogram. 

One explanation for the hydroceph- 
alus is that it is secondary to increased 
osmotic pressure of the CSF.’ This is 
unlikely, however, as the osmotic 
effect of a solution containing 300 
mg/dL of protein has been estimated 
to be only 9 mm H,O. Furthermore, 
the CSF osmolality was normal in this 
patient. 

A second explanation is that it is 
due to impaired CSF reabsorption 
caused by the plugging of the Pac- 
chionian bodies with amorphous mate- 
rial. This has been shown at autopsy 
of a case of GBS* and is supported by 
experimental work in dogs where 
introduction of autologous serum into 
the cisterna magna reduced the rate 
of absorption of Ringer’s solution 
from the subarachnoid space. In addi- 
tion, ventricular dilation has been 
demonstrated in four cases of GBS 
complicated by papilledema.’'' High 
CSF protein level alone, however, can- 
not be responsible for the impaired 
reabsorption as papilledema does not 
develop in many cases of GBS with 
grossly elevated CSF protein levels. 
Furthermore, the CSF protein level 
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has been less than 200 mg/dL in five { 
cases of GBS with darilledema and 
was even normal in one patient with 
this finding. 

The theory that cerebral edema is 
responsible for the papilledema was 
prompted by a case ir wiich the brain 
biopsy specimen shewed noticeable 
intracellular edema ir the cortex.’ The 
normal ventricular s.ze in that case 
and in some previous cases was seen 
as an argument against <mpaired CSF 
absorption. In the patient described 
here, the papiliedemé was associated 
with hydrocephalus and the reduction 
in ventricular size as shown by serial 
CT scans parallels the resolution of 
the papilledema. 

The prognosis for pepilledema in 
GBS is very good. Athough CSF 
shunting has been carried out in two 
patients and surgica  d2compression 
in a further seven, taer2 is only one 
case, to our knowledge, in the litera- 
ture in which optic atrophy has 
occurred.'' This adult patient had 
bilateral papilledera for many 
months with grossly elevated CSF 
protein levels and notsceeble ventricu- 
lar dilation, and tke patient had 
Fig 2.—Corresponding CSF flow study five days later shows large amount of radionuclide refused surgical intervention. Fre- 
in vertticuler system at one hour. quent funduscepy of patients with 


Fig 3—Coressonding CSF flow study: at 24 hours, most of radioactivity is over GBS is indicated and th2 Eto appo 
p 





hemispheres. oticœœable ventricular reflux, however, indicates deranged CSF dynamics Of papilledema shoulc lead to ap 


that s compatimle with hydrocephalus. priate investigations, such as lumbar 
puncture, CT sean, ard >ossibly Pa 
flow studies. 
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Computerized Tomography in Brain Biopsy-Proven Herpes 


Simplex Encephalitis 


Early Normal Results 


Stephen B. Greenberg, MD; Larry Taber, MD; Edward Septimus, MD; Steve Kohl, MD; 


Jennifer Puck, MD; R. Nick Bryan, MD, PhD 


e Five patients with brain biopsy-prov- 
en herpes simplex encephalitis (HSE) had 
normal computerized tomographic (CT) 
scans one to seven days after the onset of 
symptoms referable to the CNS. Although 
an abnormal CT scan is helpful in the 
recognition of HSE, an early normal study 
does not preclude the diagnosis. 

ch Neurol 38:58-59, 1981) 


Yerpes simplex encephalitis (HSE) 
reportedly has a mortality of 60% 


to 80%.' Because of the recently pub- 
lished articles about experience with 
the antivąl agent vidarabine, earlier 
diagnosis of*this infection becomes 
imperative if enhanced therapeutic 
efficacy is to be achieved.’ Diagnosis 
of HSE can be confirmed only by 
demonstration of virus in brain tissue 
obtained by biopsy. Noninvasive tests 
such as electroencephalography and 
radionuclide brain scanning have been 
helpful but not conclusive and not 
always abnormal.*"* Recently, several 
articles have suggested that comput- 
erized tomography (CT) is of value in 
diagnosis.'*’ In an effort to confirm 
the usefulness of CT in facilitating 
early diagnosis of HSE, our last five 
patients with brain biopsy-proven 
HSE were analyzed. 
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PATIENTS AND METHODS 


All five patients with HSE, proven by 
virus culture, had symptoms compatible 
with encephalitis one to seven days before 
initial CT scans. The patients ranged in 
age from 9 months to 63 years. Mononu- 
clear pleocytosis was found in all five 
patients prior to their initial CT scan. In 
three patients, cerebral angiography was 
normal. Abnormalities on EEGs ranged 
from diffuse slow-wave activity to focal 
sharp and spike-wave activity. Herpes sim- 
plex virus was propagated from brain biop- 
sy specimens from all five patients. 

Computerized tomographic scans were 
obtained using a cranial scanner. For the 
contrast-enhanced scans, intravenous infu- 
sion of diatrizoate meglumine, 42.3 g/dL, 
was used. The scans were analyzed retro- 
spectively by a neuroradiologist (R.N.B.) 
and evaluated for abnormal absorption val- 
ues, mass effect, or altered appearance 
after infusion of contrast material. 

Initial CT scans were normal for mass 
effect and altered appearance after infu- 
sion of contrast material. On reexamina- 
tion of each CT sean, one patient was 
observed to have a subtle radiolucency in 
the right temporal lobe area by one observ- 
er (R.N.B.). 


COMMENTS 


The early diagnosis of HSE by non- 
invasive techniques has been difficult 
and unreliable. Although positive im- 
munofluorescence to herpes simplex 
antigen on CSF lymphocytes may be a 
useful test,’ only two of our five 
patients had a positive initial test. No 
other serological tests are readily 
available that are sensitive and specif- 
ic. The EEG findings in HSE have 
been reported to range from focal to 
diffuse disturbances. Although focal 
slow activity has been suggested to be 
characteristic of HSE by some investi- 


gators, it is not pathognomonic for 
this disease.” Radionuclide brain scans 
and cerebral angiography are two oth- 
er procedures that have been em- 
ployed in the diagnosis of HSE. Early 
changes of a focal lesion on brain scan 
have not been universally found by 
several groups.” No angiographic ab- 
normality was found in three of our 
patients. 

In several recent articles, CT scans 
have been abnormal in HSE. Areas of 
decreased attenuation in the temporal 
lobe that may spread anteriorly to the 
frontal lobe have been demonstrated. 
Unilateral involvement has been more 
common than bilateral, and often 
lesions enhance after contrast infu- 
sion." Most authors would agree 
that these CT changes are suggestive 
but not pathognomonic of HSE in the 
appropriate clinical setting. 

Several of the patients described in 
the literature with abnormal CT scans 
had initially normal scans and had had 
symptoms and neurological signs for 
only a few days. Four of our five 
patients had symptoms for four days 
or less, and neurological signs for two 
days or less. Four of our patients had 
brain biopsies performed within one 
day of the initial CT scan and herpes 
simplex virus was propagated from all 
four biopsy specimens. Thus, our 
normal CT results may reflect the 
shorter clinical course of our pa- 
tients. 

With the encouraging results of 
clinical trials with vidarabine, this 
drug has been approved for treatment 
of HSE. However, the early institu- 
tion of therapy may affect the out- 
come. Once the patient is comatose, 
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vidarab ne appears to be less effica- 
cious and notabie morbidity may 
result” No currently available nonin- 
vastve laberatory test is sensitive or 
speeific emouch te permit definitive 
diagnosis. In a case of encephalitis 
with compatible CSF findings, a 
normal nuclide braimscan, CT scan, and 
eerebral angiczram do not exclude the 
possibility of HSE. Brain biopsy is 
the nesesary Gegnostic procedure. 


The vidar: 5ire used for two patients in this 
study was smpplizd pricr to its approval for 
dinicai use br Parke, Davis, & Co, Detroit. The 
viral culture amd imnunofluorescent studies 
were performed br the y ral Diagnostic Labora- 
tory at the Methodlist Hospital, Houston. 


Nonpeoprietary Name 
and Trademark of Drug 


Vidarabine— Viwa-A. 
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and Electromyographic Abnormalities 
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© A 3yeer-of boy had tick paralysis 
characterized by ataxia, weakness in the 
distal porttens of the extremities, and 
hypere'lexia. Unlike most patients with 
this cendiiion, his weakness receded 
extremely slowly curing a period of 
months. in addition to the typical reduc- 
tion in amplitude cf motor responses, 
there were strikimg electromyographic 
abnermaiit=s tal, to our knowledge, 
have not previvas! been reported in tick 
Paralysis The rly appearance and per- 
sstence of fibrillaton potentials sug- 
gested a sfuctural lesion of distal motor 
axons. 

(Arch Neurol 385¢-61, 1981) 
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ick paralysis consists of an ascend- 

ing flaccid paralysis due to the bite 
of a tick. Although the disease is rare, 
familiarity with its clinical and elec- 
tromyographic (EMG) features is im- 
portant, since prompt diagnosis and 
removal of the offending tick usually 
results in rapid recovery. The follow- 
ing is a report of a case with unusual 
EMG abnormalities that adds to the 
understanding of the pathophysiology 
of this condition. 


REPORT OF A CASE 


After he had returned home from a 
week-long visit in rural, northwest Louisi- 
ana, a 3-year-old boy was irritable and 
complained of leg pains. He walked with a 
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wobbling gait, dropped objects, and 
drooled. “Over fifty ticks” were removed 
from his back. Two days later, by which 
time his condition was improving, he was 
admitted to the hospital. 

The patient was alert and cooperative. 
Cranial nerve fanctions were normal. 
There was mild weakness in the distal 
upper extremities and moderate weakness 
throughout the bwer extremities, with 
bilateral foot drop. Muscle tone was slight- 
ly decreased. The ankle jarks were moder- 
ately diminished, and the other deep ten- 
don reflexes were mildly hypoactive. The 
gait was broad based and there was mild 
limb ataxia, but Romberg’s test was nega- 
tive. Pin and light-touch sensation were 
normal. Numerous small, 2xcoriated lesions 
were observed on his back. Creatinine 
phosphokinase level and EEG were nor- 
mal. 

During the next month his ataxia 
regressed but strength improved more 
slowly. Mild foot drop, mildly diminished 
ankle jerks, and a fine statie hand tremor 
were present six months later. 
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Table 1.—Motor Conduction Studies* 
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Median Ulnar Peroneal Tibial 
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Distal L 
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Proximal Amp 
Distal L 


Distal Amp 
Proximal Amp 
Distal L 


Distal Amp 
Proximal Amp 
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Distal Amp 
Proximal Amp 
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Pi esults of motor conduction studies on the median, ulnar, peroneal, and posterior tibial nerves 

recoNing from the thenar, hypothenar, extensor digitorum brevis, and abductor hallucis brevis 
muscl¢s. Distal Amp and Proximal Amp indicate motor response amplitudes in mllivolts elicited by 
stimulating the distal and proximal regions of the nerve; Distal L, distal latency in milliseconds; CV, 
conductor eRe meters per second; F, F = wave latency in milliseconds. Normal average motor 
conduction city at 3 years of age: median, 49.4 m/s; ulnar, 52.4 m/s; peroneal, 44.2 m/s; and 
posterior tibial, $ m/s.” 


Distal L 
Distal L 
Distal L 
Distal L 


Distal L 


Distal L 


Distal L 


*Results of antidromic sensory conduction studies. Amp indicates sensory response amplitude in 
microvolts; Distal L, distal latency in milliseconds; CV, conduction velocity in meters per second. 





Nerve Conduction Studies 


Nerve conduction studies were per- 
formed on the day of admission and serial- 
ly thereafter (Tables 1 and 2). The most 
striking abnormality noted was a marked 
reduction in motor response amplitude 
affecting all four nerves tested (median, 
ulnar, peroneal, and posterior tibial), but 
the most severe reduction was in the lower 
extremity. The difference between the 
response amplitudes elicited from proximal 
and distal stimulation was not greater than 
that often seen in normal subjects. The 
median and ulnar motor response ampli- 
tudes increased rapidly during the next 
two months, but the posterior tibial and 
peroneal responses were still severely 
decreased after six months (Fig 1). Motor 
distal latencies were normal. There was a 
mild increase in the median motor conduc- 
tion velocity from 45 to 56 m/s during the 
period of observation, but ulnar and poste- 
rior tibial conduction velocities were 
normal. Median and ulnar F-wave latencies 
did not change between the day of admis- 
sion and six months later. Sensory 
response amplitudes and distal latencies 
were normal. The initially slow median 
sensory conduction velocity rapidly in- 
creased to normal. 

Repetitive stimulation at rates from 1 to 
10/s did not produce any decrement. Stim- 
ulation at 50/s usually yielded negative 
results. However, on a few occasions dur- 
ing the first two days of hospitalization, an 
incremental response to 150% of baseline 
was obtained from the ulnar and posterior 
tibial nerves (Fig 2). 


EMG Findings 


Serial examination revealed severe ab- 
normalities in the intrinsic foot muscles. 
On the day of admission, there was normal 
insertional activity, but end-plate noise 
was absent and voluntary motor unit 
potentials were severely diminished in 
number. On the next day insertional activ- 
ity was increased and fibrillation poten- 
tials were present in a patchy distribution. 
During the next several days, fibrillation 
potentials became abundant in a diffuse 
distribution. These findings were still pres- 
ent six months later. 

Abundant fibrillation potentials were 
also observed in the anterior tibial muscle 
beginning several days after admission, 
but voluntary motor units were never sub- 
stantially decreased in number. Fibrilla- 
tion potentials were still abundant at three 
months but were decreased in number at 
six months. 

Unfortunately, estimation of motor unit 
potential configuration was difficult be- 
cause of poor patient cooperation. The few 
potentials observed in the intrinsic foot 
muscles during the early stages seemed to 
be normal. Later, prolonged and polyphasic 
potentials were observed in both the intrin- 
sic foot muscles and the anterior tibial 
muscle. 


COMMENT 


Tick paralysis is first observed as 
rapidly evolving ataxia and flaccid 
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Fig 1.—\mp-ovement in motor response amplitudes with time. Recording from thenar, 
hypothenar extensor digitorum brevis, and abductor hallucis brevis muscles following 
stimulation of medar and ulnar nerves at wrist and peroneal and posterior tibial nerves 


at ankie. 


Fig 2—Aepetitive sim ulation of ulnar nerve at 50/s recording from hypothenar muscles. 
There is 50% increment in response amplitude. Variation in response is due to patient 
movemert. Calibration: vertical bar, 0.5 mV; horizontal bar, 200 ms. 





weakness developiig five to seven 
days after the attachment of a tick.’ 
The pathcphysioozic basis is un- 
known and neurephysiologic studies 
have been sparse>™ The most promi- 
nent finding has been profound reduc- 
tion n moter response amplitude, but 
there my ve mild slowing of motor 
and sensery condec-ion velocity. Elec- 
tronryograms hawe been reported to 
be normal. = 

Pr2vwas reports have emphasized 
rapic and complete recovery within 
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hours to days after the tick is 
removed, suggesting that the paraly- 
sis is usually owing to a reversible 
functional disturbance. However, in 
our patient the weakness and motor 
response amplitudes improved slowly 
over months. The failure to recover 
promptly correlated with severe EMG 
abnormalities suggestive of denerva- 
tion and implied that in this case there 
was a persistent structural lesion. 
There are two clues as to the site of 
this lesion. The similarity in the 


v 


amplitude of motor responses eliciteu 
by stimulating distal end proximal 
portions of the same nerve suggests 
that the involvement is in the termi- 
nal portion of the neuromuscular sys- 
tem. This localization is supported by 
the appearance of fibril ation poten- 
tials within a few days of the onset of 
weakness, since fibrillation potentials 
are usually not seen within the first 
one to two weeks follow ng proximal 
nerve lesions but have been shown to 
develop earlier following distal le- 
sions.” 

The pathophysiologic characteris- 
tics of tick paralysis have been 
reviewed in previous repcrts. Hypoth- 
eses have included failure of conduc- 
tion along distal motor axons or neu- 
romuscular block similar to botu- 
lism.“ Swift and IgnaGo favor the 
former possibility because of the lack 
of abnormalities on repecitive stimu- 
lation.“ Certainly the slight increment 
seen on 50/s stimulatien în our case is 
unconvincing evidence for a neuro- 
muscular block. Conversaly, there is 
some experimental support for an 
abnormality of acetyicheline release 
in tick paralysis.'* Sinee cpportunities 
for neurophysialogic investigation of 
human victims of this @ndition are 
infrequent, elucidation of the basig of 
tick paralysis must await furth}r 
experimental studies. 
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Bilateral Cortical Border-zone Infarction 


A Pseudobrainstem Stroke 


Mare Fisher, MD, James B. McQuillen, MD 


è Acute bilateral weakness of the 
extremities with weakness of the tongue 
classically signals a medullary lesion. A 
patient had these signs, but at autopsy, 
bilateral cortical border-zone infarcts and 
an entirely normal brainstem were found. 
This case points out the importance of 
considering bilateral cortical border-zone 
infarction in the presence of bilateral 
motor or sensory signs, especially when 
there is sparing of facial motor function. 
h Neurol 38:62-63, 1981) 









e acute onset of a paralysis of both 
ms and a leg, with tongue devia- 
tion foward one side, appears to be a 
attern of a brainstem stroke. 
is of the anatomy of the 
medulla, on ld easily imagine such 
a symptom complex secondary to a 
medullary lesion in the region of the 
pyramidal decussation.'* We have 
observed such a patient who at autop- 
sy was found to have bilateral cortical 
border-zone infarcts. Several distine- 
tive, not widely recognized features of 
cortical border-zone infarcts that can 
mimic brainstem lesions are illus- 
trated by this case, namely, the 
absence of facial weakness and the 
bilaterality of symptoms. 


REPORT OF A CASE 


A 74-year-old woman was hospitalized 
for evaluation of sudden onset of inability 
to walk and progressive shortness of 
breath. The patient had sustained an acute 
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anterior-wall myocardial infarction (MI) 
approximately one month before the ter- 
minal admission. This MI had been compli- 
cated by refractory arrhythmias and car- 
diopulmonary arrest, which had been suc- 
cessfully treated, and the patient had been 
discharged seven days before the last 
admission. 

On the morning of admission, the 
patient could walk normally, but later was 
unable to do so. Blood pressure was 180/110 
mm Hg; pulse rate, 110 beats per minute 
and regular; and respirations, 40/min. 
Rales were appreciated in the midlung 
fields bilaterally. A soft systolic murmur 
was heard just to the left of the sternum. 
The patient was drowsy but oriented to 
person, place, and time. Language function 
was grossly intact. There was a gaze pref- 
erence to the right, but the eyes could cross 
the midline volitionally and conjugately. 
The tongue deviated to the left on protru- 
sion. Fifth and seventh cranial nerve func- 
tions were intact. Both pupils were 3 mm in 
diameter and briskly reactive. The optic 
fundi were normal. Motor examination dis- 
closed a flaccid right hemiplegia and a 
flaccid left upper extremity monoplegia. 
There was full control of the left lower 
extremity with minimal weakness. Pain, 
vibration, and position sensations were all 
intact. Muscle stretch reflexes were unob- 
tainable on the right and slightly hypoac- 
tive at the left knee and ankle. The left 
biceps jerk was easily elicited. There was 
an extensor response to plantar stimula- 
tion on both sides. Laboratory studies dis- 
closed normal electrolyte, cardiac enzyme, 
hemoglobin, and hematocrit values. The 
glucose concentration was 296 mg/dL, and 
the WBC count was 17,100/cu mm. The 
CSF contained no cells; protein concentra- 
tion was 33 mg/dL and glucose level was 
130 mg/dL. Bacterial cultures yielded no 
growth. 

The patient’s neurological status was 
unchanged over the next three days aside 
from decreased gaze preference. The 
course was complicated by recurring ven- 
tricular arrhythmias that precluded the 
performance of other laboratory testing 
such as a computerized tomographic scan. 


On the fourth hospital day, the patient 
sustained a cardiopulmonary arrest and 
attempted resuscitation was unsuccessful. 

At autopsy, there was severe, general- 
ized atherosclerosis with a recent right 
coronary thrombotic occlusion and an old 
subendocardial posteroseptal myocardial 
infarct, but no mural thrombus. The left 
ventricle was hypertrophied (1.4 cm). The 
left renal artery was stenotic because of 
severe atherosclerosis with left renal atro- 
phy (75 g). 

Arteriosclerosis of the intracrania! ves- 
sels was moderate. The carotid arteries 
were removed and sectioned from the 
bifurcation of the common carotid through 
the siphon. There was severe stenosis of 
the left internal carotid and complete 
occlusion of the right internal carotid 
artery in the siphon. 

The brain weight following fixation was 
1,360 g. The calvaria, dural sinuses, and 
meninges were normal. Extending along 
the convexity bilaterally, at the junction of 
the middle and anterior cerebral artery 
distribution, was hemorrhagic discolora- 
tion and softening (Figure). Multiple coro- 
nal sections of the cerebral hemispheres 
demonstrated bilateral, hemorrhagic dis- 
coloration of the cortical ribbon and seften- 
ing of the subcortical white matter, begin- 
ning at the level of the anterior commis- 
sure and extending posteriorly as far as 
the splenium of the corpus callosum. No 
other abnormalities were noted in the cere- 
bral hemispheres, cerebellum, and brain- 
stem. Microscopic examination showed cor- 
tical and adjacent white matter infarction 
with sparing of the molecular layer of the 
cortex. The areas of necrosis were hemor- 
rhagic, and an early polymorphonuclear 
infiltrate around blood vessels was noted. 


COMMENT 


The clinical and pathological spec- 
trum of border-zone infarction has 
been described.** An area of the CNS 
farthest in the periphery of a blood 
vessel’s area of supply (the border 
zone) is most vulnerable to infarction 
if there is a generalized decrease in 
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Coronal section d=mcnstrates hemorrhagic infarction of both hemispheres in border- 


zone region. 


cerebral perfusion The symptoms in 
an individual case of border-zone 
infarction will refeet the variability 
of major end miro” blood vessel anas- 
tomosis as well as the degree of their 
atherosclerotic cempromise. Com- 
promise of the internal carotid artery 
with geed amastemotic flow between 
the anterior amd middle cerebral 
arteries wil maritest itself clinically 
by greater weakness in the arm than 
the leg. Facial function is usually 
spared beeause the border zone rarely 
extends thai far laterally over the 
convexity. Therečore, the clinical pic- 
ture of a carotid border-zone infarc- 
tion typicelly censists of conjugate 
lateral eye devietion toward the 
lesion, parelysis and cortical sensory 
loss in the contralateral arm alone, or 
in the arm and lez with relative facial 
sparing. 

Onr patient hed neuropathological 
evidence of acute bilateral cortical 
boréer-zene infarctions. The clinical 
and neurepatho gical findings, ex- 
cept for the tongue weakness, fit the 
classic patterns as described in bor- 
der-zene in-arctiom Tongue weakness 
is seen eceasiona ly contralaterally to 
cortical infaretien, but no obvious 
pathclogical substrate in the appro- 
priate amatomical location was seen in 
this case to expla.n the left-sided ton- 
gue weekness. We believe that this 
patient, wko hae major cardiac dis- 
ease, suffered an evisode of transient 
generalized impairment of cerebral 
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perfusion as a consequence of cardiac 
arrhythmia. Such an event causing 
this pattern of focal neurological defi- 
cits is unusual. However, in view of 
the extensive underlying extracere- 
bral vascular compromise and serious 
cardiac arrhythmias after hospitaliza- 
tion, this would appear to be the most 
tenable explanation. The possibility of 
multiple emboli in a patient with a 
recent myocardial infarction seems 
unlikely without evidence of mural 
thrombus and with this constellation 
of neuropathological findings. 

The patient’s signs led us to initially 
consider the rarely described median 
medullary syndrome as a possible eti- 
ology. This syndrome may involve one 
or both pyramids, medial lemnisci, 
and hypoglossal nerves.’ Symptoms 
typically include hemiplegia, hemisen- 
sory loss of posterior column sensa- 
tion, ipsilateral tongue weakness, and 
facial sparing. However, atypical 
cases with quadriplegia, bilateral 
tongue weakness, bilateral sensory 
involvement, vertical nystagmus, fa- 
cial weakness, or without any tongue 
weakness or sensory involvement, 
have been reported.’ A paramedian 
medullary lesion involving the pyr- 
amids in fiber decussation to the 
upper extremity and rostrally could 
give rise to the constellation of signs 
demonstrated by our patient except 
for the transient right gaze prefer- 
ence. The possibility of bilateral corti- 
cal lesions did not appear as likely; 


unfortunately, ancillary testing could 
not be performed to support or refute 
our hypothesis because of the pa- 
tient’s unstable condition. 

The importar ce of including cortical 
border-zone infarctions in the differ- 
ential diagnosis of patients with the 
acute onset of bilateral signs is well 
amplified by the present case. This is 
especially true in hemiparetic para- 
lyzed patients who have no facial 
weakness. The lack of facial involve- 
ment appears to be a cardinal clinical 
finding of cortizal border-zone infare- 
tion and should not necessarily imply 
a brainstem lesion caudal to the level 
of the seventh nerve nucleus. Comput- 
erized tomographic and radionuclide 
scanning may be helpful in demon- 
strating cortical lesions, but these 
scans are not elways abnormal early 
in the course of cortical infarction." 
Electroencepha ography may well 
show diffuse slowing in this setting 
and may be nonlocalizing. Therefore, 
ancillary testing may not be helpful. 
This case demonstrates that bilateral 
cortical border-zone infarctions can 
mimic a brainstem syndrome. This 
possibility neecs to be considered in 
the setting of acute onset of bilateral 
motor or sensery signs with facial 
sparing. 
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Calendar and News 


Calendar of Meetings 
Society for Computerized Tomography and Neuro-Imaging, 


Annual Meeting of Southern Clinical Neurological Society, 
Colony Beach and Tennis Club, Longboat Key, Sarasota, 


Sixth International Joint Conference on Stroke and Cere- 


bral Circulation, Century Plaza Hotel, Los Angeles. 


Neurosurgical Society of America, Del Monte Lodge, Pebble 
The 19th Annual Meeting of the American Society of 
The American Academy of Neurology, Sheraton Center, 


Tenth International Symposium on Cerebral Blood Flow and 


Metabolism, Stouffer’s Riverfront Towers, St Louis. 


The Seventh International Congress of Neurological Sur- 


Third World Congress on Pain, Edinburgh. 
Tenth International Congress of Electroencephalography 


and Clinical Neurophysiology, Kyoto, Japan. 


Kpilepsy International Congress, Kyoto International Con- 
The 12th World Congress of Neurology, Kyoto, Japan. 


International Brain Research Organization, Lausanne, Swit- 


1981 
Jan 25-29 
Cerramar Hotel, Dorado, Puerto Rico. 
25-31 
Fla. 
Feb 12-14 
March 15-18 
Beach, Calif. 
April 5-9 
Neuroradiology, Chicago. 
22-May 2 
Toronto. 
June 19-24 
July 12-18 
gery, Munich, Germany. 
Sept 4-11 
13-18 
17-21 
ference Hall, Kyoto, Japan. 
20-26 
1982 
April 1-6 
zerland. 
Sept 12-17 


seilles, France. 






merican Psychopathological Asso- 
n.—The American Psychopatho- 
| Association will meet at the 


sies and New Approaches.” Contact 
Murray Alpert, PhD, Secretary, New 
York University, 550 First Ave, New 
York, NY 10016; (212) 340-5716. 


Federation of Western Societies of 
Neurological Science.—The Federation 
will meet at Stanford Court Hotel, 
San Francisco, Feb 19-22, 1981. Con- 
tact Grant E. Gauger, MD, 1411 E 31st 
St, Oakland, CA 94602. 


Central Association of Electroenceph- 
alographers.—The Association will 
meet April 9 and 10, 1981, at the 
Edgewater Hotel, Madison, Wis. A 
symposium with the Central Society 
of EEG Technicians will discuss sleep 
disorders, to be followed by an educa- 
tional program. Abstracts are due by 
March 1, 1981. Write to Dr P. Hanso- 
tia, Marshfield Clinic, Marshfield, 
Wis. 


Fellowship Program of National ALS 
Foundation.—The National ALS Foun- 
dation proudly announces continua- 
tion of its fellowship program for 
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International Congress on Neuromuscular Diseases, Mar- 


young investigators interested in 
Amyotrophic Lateral Sclerosis. Dead- 
line for receipt of applications is 
March 1, 1981. Application forms and 
additional information may be ob- 
tained from National ALS Founda- 
tion, 185 Madison Ave, New York, NY 
10016 (telephone, 212-679-4016). 


American Association of Electromyog- 
raphy and Electrodiagnosis.—Examina- 
tion for active membership will be in 
Chicago May 14 and 15, 1981. Deadline 
for application is Feb 1, 1981. 

In September 1980, the Association 
elected the following officers: presi- 
dent, Ian C. MacLean, MD; president- 
elect, Bhagwan T. Shahani, MD; secre- 
tary-treasurer, Jasper R. Daube, MD; 
historian, Francis J. Bonner, MD. 

The association will meet in Port- 
land, Ore, Oct 2 and 3, 1981, after the 
Continuing Education Course on Oct 
1. Deadline for abstracts is May 1. For 
information write to Ella VanLan- 
ingham, Executive Secretary, AAEE, 
732 Marquette Bank Bldg, Rochester, 
MN 55901. 


Dr Kemp Clark.—Dr Clark is the 
newly designated president-elect of 
The American Association of Neuro- 
logical Surgeons. 


New Diplomates of the American 
Board of Psychiatry and Neurology.— 
The following were certified by the 
Board after its examination in Mil- 
waukee, June 30 to July 1, 1980. 


Neurology 


Anderson, Charles B., MD 
Fargo, ND 


Barkhaus, Paul E., MD 
Cincinnati 


Bernstein, Lawrence P., MD 
Hinsdale, Ill 


Blanck, Richard H., MD 
Great Neck, NY 


Bounds, James V., Jr, MD 
Eau Claire, Wis 


Brenton, Douglas W., MD 
Great Falls, Mont 


Celis, Godofredo R., MD 
Staten Island, NY 


Dalakas, Marinos C., MD 
Short Hills, NJ 


Davuluri, Sreenadha R., MD 
Brooklyn, NY 


Gazzillo, Frank L., Jr, MD 
Wayne, NJ 


Goldstein, Steven S., MD 
Houston, Tex 


Good, David C., MD 
Springfield, Il 


Greene, Wayne L., MD 
Hackettstown, NJ 


Haffar, Ahmad Y., MD 
Oshkosh, Wis 


Heckaman, James D., MD 
Fort Wayne, Ind 


Idelkope, Bruce I., MD 
Minneapolis, Minn 


Janoff, Larry S., DO 
Marlton, NJ 


Kelly, John J., Jr, MD 
Rochester, Minn 


Liberman, Joseph, MD 
Washington, DC 


Low, Phillip A., MD 
Rochester, Minn 


Marra, Thomas R., MD 
Fox Point, Wis 
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McHugt. William B., MD 
Buftalo, NT 


Messen‘2imer, Jelm A., Jr, MD 
Chapel Eill NC 


Modi, Smita, MD 
Colamia, N. 


Molaie, Maid, MD 
Newark, NJ 


Moriarty. Gerald L., Jr, MD 
Grimeskand, NC 


Ng, Lorenz k-Y.. MD 
Bethesda Md 


Nitz Deans M., MD 
Sioux City, Iewa 


Novem, Marc J., MD 
Glendale. Wis 


Patriek, Barbara K., MD 
Minneapolis, Minn 


Perurena, @svaldo H., MD 
Chicago 


Platt, Geary W., MD 
Hunzingon Beach, Calif 


Probst, Theodore G., MD 
Sarasota. F a 


Pugl, Jame E., Jr, MD 
Ann Arbor, Mich 


Pulsmell, William A., MD 
New Yor 


Reich, Eeward J., MD 
New York 


Resor, Stamey R., Jr, MD 
New York 


Romanowsky, James C., MD 
St Cloud, Minn 


Rostami, Abdolmohammad, MD 
Philadelriz 


Santana, Hector B., MD 
Fayetteville NY 


Saxena, Tarun K., MD 
Milwaukee, Wis 


Sehoenfedt Richard S., MD 
New Yot 


Shin. [nsaok J., 
Williams=ill2, NY 


Shoulscn. la, MD 
Rochester, WY 
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Starkman, Sidney, MD 
New York 


Tulloch, John W., MD 
Maplewood, Minn 


Vishnubhakat, S. M., MD 
New York 


Wani, Shafi, MD 
Smithtown, NY 


Wasserman, Emilian J., MD 
New York 


Wertenbaker, Christian, MD 
Bronx, NY 


Wiggins, William S., MD 
Doylestown, Pa 


Worthington, Jeremy R., MD 
Fall River, Me 


Yuhas, Frederick C., MD 
Winfield, Ill 


Zerofsky, Ronald A., MD 
Madison, Wis 


Zweifel, Thomas J., DO 
Sheboygan, Wis 


Child Neurology 


Alvarez, Norberto, MD 
Newton Centre, Mass 


Morales, Judith F., MD 
Alexandria, Va 


Steiman, Gerald S$., MD 
Columbus, Ohio 


Stewart, Barbara J., MD 
New York 


Wilson, Suzanne L., MD 
San Francisco 


Notes From NINCDS 

Huntington’s Disease Focus in Vene- 
zuela Under Study.—Under a contract 
between NINCDS and the University 
of Zulia, Venezuela, studies have 
begun on a focus of patients with 
Huntington’s disease (HD) and their 
relatives living in several small fish- 
ing villages along the shore of Lake 
Maracaibo. The population is zhought 
to comprise one of the largest concen- 
trations of families with HD in the 
world. 

The affected families trace their 
ancestry to a single individual, which 
greatly enhances the prospects for 
genetic linkage studies. Moreover, the 
patients with HD, because of social 
ostracism and proximity to other 


vv 


affected indivicuals, sometimes mar- 
ry each other and have children, some 
of whom can be expected to be homo- 
zygous for the HD gene. If such homo- 
zygotes hare sirvived, they may be 
ideal subjects tc reveal the exact man- 
ner in whica the genetic defect mani- 
fests itself. 

The project has four major objec- 
tives, as fol ows: (1) ascertainment of 
the populat.on with HD and identifi- 
cation of potential homozygotes as 
well as families in which two and 
three generations of choreics are liv- 
ing; (2) intensive study of families 
identified as most potentially infor- 
mative for research; (3) collection of 
tissue samples for use by Venezuelan 
and US investigators and donation to 
tissue banks; and (4) pursuit of genet- 
ic linkage studizs. The project fulfills 
a major recommendation of the Com- 
mission for the Control of Hunting- 
ton’s Disease ard Its Consequences. 


Urban Epilepsy Program Launched.— 
The NINCDS kas awarded a three- 
year contraet, totaling nearly $4 mil- 
lion, for establishment of a compre- 
hensive epiepsy program serving a 
large urban area with a high propor- 
tion of minorities. The new program 
will be carred eut by UCLA fo 
Angeles County, whieh includes 
Watts-Compton and Torrance are 

The UCLA investigators will un 
take a number of advanced res 








vention, and treatment of 
They will develep accur 
logic and vital statisti 
lepsy and will assure that medical, 
social, educetioral, and rehabilitative 
services for patients are integrated 
into the progran. 

A bank for brain tissue from 
patients with epilepsy will be devel- 
oped under the program. Other impor- 
tant projects inc ude demonstration of 
the latest research and treatment 
advances te paysicians and other 
health professionals and development 
of a broad program of public educa- 
tion about evilepsy. 

Principal investigator for the 
UCLA program is Dr A. V. Delgado- 
Escueta. Co-investigators are Drs Ri- 
chard D. Walter, Pau! Crandall, and 
Jerome Engel, Jr. 

The NINCDS has for several years 
funded comprehensive epilepsy re- 
search programs at the University of 
Minnesota, Minneapolis; the Good 
Samaritan Hospital, Portland, Ore; 
the University of Virginia, Charlottes- 
ville; the University ef Washington 
School of Medicine, Seattle; and the 
Medical College of Georgia, Augusta. 
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Intracranial Lymphoma 


To the Editor.—This is a follow-up on 
the case report, “Primary Intracranial 
Lymphoma of the Dura” (ARCHIVES 
1980;37:528-529). The patient was ad- 
mitted to the hospital in July 1980 
with hip pain. A computerized tomo- 
graphic bone scan revealed several 
metastatic lesions. He received radia- 
tion treatment to painful areas, and 
therapy was started with cyclophos- 
phamide, vincristine sulfate, and 
prednisone. 
Foroocu K. Jazy, MD 
Department of Radiology 
Good Samaritan Hospital 
3217 Clifton Ave 
Cincinnati, OH 45220 


HARD + E: Warburg’s Syndrome 


To the Editor.—Chan et al (ARCHIVES 
1980;37:105-108) proposed that infec- 
tion was etiologic in producing eye 
and brain anomalies in a 5-day-old 

infant who had microphthalmia, 
inal detachment, retinal dysplasia 










lateral and third ventricles, glio- 
d leptomeningeal glial heteroto- 
described two siblings with 
in anomalies’ that were 
nearly ident% to those described by 
Chan et al. We used the mnemonic 
HARD + E to describe the major fea- 
tures; H indicating hydrocephalus, A, 
agyria and absent cortical laminar 
structure, RD, retinal dysplasia, with 
or without E, encephalocele. Autoso- 
mal recessive inheritance seemed like- 
ly and was supported by the observa- 
tion of similar eye and brain anoma- 
lies in three of seven siblings from a 
consanguineous marriage.” 

In 1971, Warburg first suggested a 
genetic etiology for the association of 
hydrocephalus, congenital retinal non- 
attachment with or without microph- 
thalmia in 12 patients ascertained 
from a review of the literature.’ War- 
burg’s subsequent report‘ of a se- 
verely retarded 6-year-old with retinal 
detachment, microphthalmia, and se- 
vere hydrocephalus who had been born 
to consanguineous parents further 
supported the autosomal recessive 
nature of this disorder. Although 
Warburg described the clinical disor- 
der, she lacked histopathologic find- 
ings to complete her observations. 
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We suggest that the mnemonic 
HARD + E no longer be used and 
that “Warburg’s syndrome” become 
the name of this autosomal recessive 
disorder that is exemplified by the 
case of Chan et al. 

ROBERTA A. PAGON, MD 

Department of Pediatrics and Ophthalmology 

STERLING CLARREN, MD 

Department of Pediatrics 

University of Washington School of Medicine 

Children’s Orthopedic Hospital and 

Medical Center 
4800 Sand Point Way NE 
Seattle, WA 98105 


1. Pagon RA, Chandler JW, Collie WR, et al: 
Hydrocephalus, agyria, retinal dysplasia, enceph- 
alocele (HARD + E) syndrome: An autosomal 
recessive condition. Birth Defects 1978; 
14(6B):233-241. 

2. Chemke J, Czernobilsky B, Mundel G, et al: 
A familial syndrome of central nervous system 
and ocular malformations. Clin Genet 1975;7: 
1-7. 

3. Warburg M: The Heterogeneity of Microph- 
thalmia in the Mentally Retarded. Birth Defects 
1971;7(3):136-154. 

4. Warburg M: Hydrecephaly, congenital reti- 
nal nonattachment, and congenital faleiform 
fold. Am J Ophthalmol 1978;85:88-94. 


In Reply.—We are grateful to Drs 
Pagon and Clarren for drawing our 
attention to the familial cases of a 
condition resembling “Walker’s lis- 
sencephaly,” the existence of which 
we were regrettably unaware. It is, 
however, difficult to judge from the 
quoted articles whether these cases 
were identical with ours or only super- 
ficially similar. It is a well-known fact 
in teratology that genetic and envi- 
ronmental factors may produce simi- 
lar, though not necessarily identical, 
end results. 

Obviously, pathogenetic specula- 
tions based on morphologic studies 
alone are bound to be tentative. Nev- 
ertheless, the analysis of the lesions in 
Walker’s case and in ours, and also in 
three similar cases that one of us had 
the privilege of examining in Dr 
G. Lyon’s laboratory in Brussels, 
allows of no other interpretation, by 
present-day criteria, than that of a 
destructive process in fetal life inter- 
fering with neuronal migration and 
organization. All five cases were spo- 
radic and had no associated dysraphic 
malformations. 

We are, of course, fully aware of the 
fact that the occurrence of sporadic 
cases, particularly in small families, 
does not rule out recessive inheri- 


tance. Conversely, occurrence of two 
or more cases in siblings, although 
strongly suggestive, is not conclusive 
evidence of a genetic disorder. A per- 
sistent, possibly latent, infection in 
the mother may be transmitted to 
several of her offspring. 

The question of whether “Walker’s 
lissencephaly” and “Warburg’s syn- 
drome” constitute a single entity thus 
remains wide open, and we are all 
entitled to our interpretations, howev- 
er erroneous they may prove in the 
long run. The position can only be 
clarified by detailed and adequately 
illustrated publications of further 
cases, both familial and sporadic, and 
a full investigation of all the relevant 
parameters in each case. 

CuI-CHAO CHAN, MD 

PETER R. EGBERT, MD 

MAIE Karsoo HERRICK, MD 

Henry Uricu, MD 

Departments of Ophthalmology and 
Pathology (Neuropathology) 

Stanford University School 


of Medicine 
Stanford, CA 94305 


Siderosis and Subarachnoid 
Hemorrhage 


To the Editor.—In the article by Caros- 
cio et al (ARCHIVES 1980;357:101-103), a 
patient with recurrent subarachnoid 
hemorrhage from a spinal cord arte- 
riovenous malformation associated 
with an aneurysm had intracranial 
signs of double vision, slurred speech, 
and unsteady gait. Initially intermit- 
tent, these signs subsequently became 
fixed, with persistent nystagmus and 
ataxia. A search for an intracranial 
source of these signs was unrevealing. 
Although the authors recognized that 
intracranial symptoms and signs in 
spinal subarachnoid hemorrhage are 
common, no explanation for their 
occurrence is given, 

The presence of sustained intra- 
cranial signs after repeated subarach- 
noid hemorrhage may on occasion be 
the result of superficial siderosis of 
the CNS. This entity was first 
observed by Hamill' in 1908, and 
described in clinical detail by Bauer? 
in 1928. Koeppen and Barron’ and 
others have shown that the condition 
occurs as a result of blood in the 
subarachnoid space. In contrast to 
systemic hemochromatosis, iron pig- 
ment deposition is limited to the sub- 
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pial and subependymal areas of the 
cerebral hemispheres, cerebellum, 
braiastem, and spinal cord. The most 
prominent clinical features are cere- 
beller ataxa and deafness, but other 
findngs have included progressive 
dementia, pyramidal tract dysfunc- 
tion and urinary retention.‘ Superfi- 
cial siderosis has been identified in 
the presenee of tumors of the brain 
and spinal cord, after craniotomy, and 
with armeurysms and arteriovenous 
malformations of the brain. Foncin et 
al reported a case with a spinal cord 
angioma.” 

It weald be of interest to know 
whether the patient described has 
dispayed features of deafness or 
dementia. Koeppen and Barron’ sug- 
gest that € premartem diagnosis of 
superficial siderosis is possible on clin- 
ical greunds. In the presence of 
rebleeding and pregressive intracra- 
nial neurological signs, the use of a 
chelating agent (deferoxamine) has 
beer praposed.* 

CarL W. BRAUN, MD 
Division of Neurology 
‘St Luke’s-Roosevelt Hospital 


1090 Amsterdam Ave 
New York, NY 10025 


1. Hamill RC: Report ef a case of melanosis of 
the brain, cord and meninges. J Nerv Ment Dis 
1908;5594595_ 

2. Eauer E: wber einen Fall von Himochroma- 
tose mit besoncener Beteiligung von Gehirn and 
Riickeormork, thesis, Würzburg, Germany, 1928. 

3. Eeeppen ABW, Barron KD: Superficial 
sideresis of the central nervous system: A histo- 
logica , histech=mical anc chemical study. J Neu- 
ropatkel Exp Neurol 1971;80:448-469. 

4. Teralinsor BE, Waltcn JN: Superficial hae- 
mosiGerosis of the central nervous system. J 
Neurel Newrosuro Psuchictr 1964;27:332-339. 

5. Foncie JF, Gaches J, Saimot L, et al: Un cas 
d'hemmsidērose margina du nevraxe consécutif 
à um aagiame medullaire. Rev Neurol 
1967;016:585-69%. 


In Reply—Dr Braun's letter raises an 
interesting aspect of our case presen- 
tation that we did not address. 

Our patient ismow seven years post- 
onse- of her neurologic difficulty and, 
to dete, kas not demonstrated demen- 
tia or deafress. She does not seem to 
fit the inea! picture described for 
supevficial siderosis. Indeed, her only 
perssstemt sign of intracranial dys- 
funcion has been nystagmus. We 
remein at £ loss to explain this find- 
ing. 
Walton stated that dizziness, partic- 
ularly on bead movement (not true 
vertizo), wes the only notable symp- 
tom of CNS origin in a follow-up of 
120 cases of subarachnoid hemor- 
rhage’ Heidrich found nystagmus in 
only 3.6% of 309 cases of subarachnoid 
hemerrhage amd stated it had no later- 
alizing valve* Patient 5 in Henson 
and —rof<’s series cf spinal subarach- 
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noid hemorrhage had bilateral papil- 
ledema, bilateral sixth cranial nerve 
palsies, and coarse nystagmus. His 
CSF pressure was increased. An 
autopsy revealed an angioma of cord 
that extended from T-6 to the conus, 
but there was no abnormality of brain, 
brainstem, cerebral blood vessels, or 
meninges. They assumed the cerebral 
symptoms were due to increased 
intracranial pressure and the intra- 
cranial extension of bleeding.’ Hei- 
drich invoked the same explanation 
for cranial signs in spinal subarach- 
noid hemorrhage and made the fur- 
ther point that when blood penetrates 
into the cranium, “irritation of the 
cranial nerves” can result.’ 
Obviously, the cause of intracranial 
signs from subarachnoid hemorrhage 
of spinal origin must be multifacto- 
rial. The exact cause of our patient’s 
nystagmus, which has been persistent 
despite the fact she has not had a 
recurrent subarachnoid hemorrhage 
in 3/4 years, is still unresolved. 
James T. Caroscio, MD 
TIMOTHY BRANNAN, MD 
Murray Bupasin, MD 


MELVIN D. YAHR, MD 
Department of Neurclogy 


Yun PENG Huanc, MD 
Department of Radiology 


Mount Sinai School 07 Medicine 
1 Gustave Levy Pl 
New York, NY 10029 


1. Walton JN: The late prognosis of subarach- 
noid haemorrhage. Br Med J 1952;1:802-808. 

2. Heidrich R: Subarachnoid haemorrhage, in 
Vinken PJ, Bruyn GW (eds): Handbook of Clini- 
cal Neurology. New York, American Elsevier 
Publishing Co Inc, 1972, vol 12, pt 2. 

3. Henson RA, Croft PB: Spontaneous spinal 
subarachnoid hemorrhage. Q J Med 1956;25:53- 
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To the Editor.—With regard to the 
report of Dr Caroscio and his col- 
leagues, several additional points with 
regard to the incidence, recurrence 
rate, and mortality from spinal sub- 
arachnoid hemorrhage due to vascular 
malformations are of clinical signifi- 
cance. 

I reviewed some 421 published cases 
of spinal angioma,' including 60 cases 
seen at the National Hospital in Lon- 
don. Subarachnoid hemorrhage oc- 
curred in 53 (12.6%), an incidence sim- 
ilar to the 10% quoted by Aminoff and 
Logue? in those 60 cases and to the 
11.3% quoted by Newman.’ There was 
a higher incidence in female (22%) 
than male patients (8%) with angio- 
mas, and in patients with cervical 
malformations (42%) than in those 
with more caudally situated lesions 
(20% in those with a thoracic lesion, 
11% in those with a thoracolumbar 
lesion). More than half of the angio- 


mas that bled had done so at least once 
before patients were 20 years old, and 
the hemorrhage was usually the first 
manifestation cf the underlying mal- 
formation. Approximately half of 
those who survived the first hemor- 
rhage had a second, and half of the 
subsequent survivors had further epi- 
sodes of bleeding. The second bleeding 
occurred within one year of the first 
in 40% of the cases with recurrent 
hemorrhage. The overall mortality 
from subarachnoid hemorrhage was 
15% in the 53 cases of spinal angioma 
that had bled. 

As Caroscio et al pointed out, 
patients with spina! subarachnoid 
hemorrhage may have symptoms and 
signs, such as a disturbance of con- 
sciousness, convulsions, papilledema, 
and cranial nerve palsies, that suggest 
an intracraniai source of bleeding. 
Hence, the inportance of auscultation 
over the spine and the head in the 
clinical evaluation of patients with 
subarachnoid hemorrhage must be 
emphasized.'** 

Their experience in management of 
their patient stresses the necessity for 
use of selective spinal angiography 
before surgical treatment of such mal- 
formations is attempted. 

M.J. Amisorr, MD 
Department of Neurol 


University of Californ| 
San Francisco, CA 941} 









spinal vascular malformations. 
97:197-210. 

8. Newman MJD: Racem angioma of the 
spinal cord. Q J Med 1959;28:97-108. 

4. Höök O, Lidvall H: Arteriovenous aneu- 
rysms of the spinal cord: A repert of two cases 
investigated by vertebral angiography. J Neuro- 
surg 1958;15:84-91. 

5. Matthews WB: The spinal bruit. Lancet 
1959;2:1117-1118. 


Contrast Dose in CT Scanning 


To the Editor.—The article by Marano 
et al (ARCHIVES 1980;37:523-524) 
brought to minc a recent experience. 
A 46-year-old woman was admitted 
because of a four-day history of “fall- 
ing to the left.” Onset had been grad- 
ual, and there were no obvious precipi- 
tants or associated symptoms. Exami- 
nation showed a variable horizontal, 
jerk nystagmus, which became promi- 
nent on left lateral gaze. Her gait was 
ataxic, and her stance confirmed a 
tendency to fall toward the left. Mild 
rift, as well as dysmetria and dysdia- 
dochokinetic errers of the left extrem- 
ities, were noted. Plantar responses 
were extensor bilaterally. 

An initial computerized tomograph- 
ic head scan was considered indeter- 
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Fig 1.—Left, Unenhanced computerized tomographic head scan. Right, immediately 
after infusion of 100 mL of 60% diatrizoate meglumine. 


Fig 2.—Double dose contrast, after one (left) and two (right) hours delay. 





minate because of asymmetry and 
questionable enhancement of the 
right centrum semiovale (Fig 1). No 
posterior fossa lesions or other abnor- 
malities were suggested. A second 
study, 24 hours later, with double the 
usual contrast dose as well as one and 
two hours of delay in scanning, 
showed an area of enhancement deep 
in the right frontal lobe (Fig 2). A 
study a month later showed resolution 
of the lesion, 

Lumbar puncture was done after 
the second scan. The CSF analysis 
showed the presence of oligoclonal 
banding and an IgG index of 1.52 
(normal, 0.35 to 0.59). The patient did 
not receive treatment and her deficits 
gradually cleared over a period of one 
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month. She later volunteered that 20 
years earlier she had experienced 
diplopia and had been “suspected” of 
having multiple sclerosis. 

In this case, the “active plaque” did 
not become obvious until the double 
contrast dose and delayed scanning 
were used. We have found this to be 
true in other pathologically unrelated 
processes, eg, low-grade primary CNS 
tumors. This variation in scanning 
technique might prove helpful in 
equivocal cases. 

J. L. PRENDES, MD 
Department of Neurology 
University of Nebraska 

College of Medicine 
42nd Street and Dewey Avenue 
Omaha, NE 68105 


Amyotrophic Lateral Sclerosis 


To the Editor.—I have read with great 
interest a recent article in the 
ARCHIVES (1980;37:312-313) that con- 
cerned studies in a case of amyotroph- 
ic lateral sclerosis (ALS) that had 
occurred 32 years after acute polio- 
myelitis. We have described two 
women in whom spinal cord tumors 
developed 30 years after paralytic po- 
liomyelitis.' After we had published a 
comprehensive hypothesis on this sub- 
ject,’ another severely affected (polio- 
encephalomyelitic) woman was oper- 
ated on in Sheba Medical Center, 
Israel, for removal of an occipital 
meningioma. In this case, 40 years had 
passed between the viral attack and 
the operation. The “late ALS-like po- 
liomyelitis” is often described as 
occurring 30 years after the infection. 
Are these phenomena only coinciden- 
tal or do they really represent a late 
effect (slow virus, immunologic reac- 
tions) of the old antecedent poliomye- 
litis? 

ABRAHAM OHRY, MD 

Head Trauma Program 

RR119, Institute of Rehabilitation Medicine 


400 E 34th St 
New York, NY 10016 


1. Ohry A, Rozin R: Late neoplasia after polio- 
myelitis. Lancet 1975;2:823. 

2. Ohry A, Brooks ME, Rozin R: Is the polio 
virus responsible for late central nervous system 
tumors? Med Hypotheses 1978;4:44-49. 


Gogi Aphasia 


To the Editor.—The report by April 
and Han (ARCHIVES 1980;37:342-346) 
contains an error in nomenclature 
apparently based on a misinterpreta- 
tion of the title of one of the articles 
cited.' The report refers to the so- 
called word-meaning aphasia, whose 
distinguishing characteristic is im- 
pairment of the ability to recognize 
ideographs with retention of the abili- 
ty to read phonetic writing, as “Gogi’s 
aphasia,” the word gogi in the title of 
Sasanuma and Monoi’s report having 
been taken to be the name of the 
discoverer of the syndrome. In fact, 
gogi is the Japanese word for “word- 
meaning.” This syndrome was first 
described by Imura.? The syndrome is 
thus properly described either as 
word-meaning aphasia or as gogi 
aphasia. 

WILLIAM J. POSER 

Department of Linguistics 

Massachusetts Institute of 


Technology 
Cambridge, MA 02139 


1. Sasanuma S, Monoi H: The syndrome of 
gogi (word meaning) aphasia. Neurology 
1975;25:627-632. 

2. Imura T: Aphasia: Characteristic symptoms 
in Japanese. Psychiatr Neurol Jap 1943;47:196- 
218. 
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Micraine end Meningitis 


To the dior —Schraeder and Burns 
(ARCHIVES 1980;57:377-379) suggested 
that the rare CSF lymphocytosis 
found in patieats with hemiplegic 
migraine results from a secondary 
meningeal reaction. Another report 
eoneluded thas the complicated mi- 
granes o7 seven patients resulted 
from an imffammacory disturbance.' 
The follow ng case details the difficul- 
ty in distitguistimg between aseptic 
meningitis with secondary migraine 
and migra ne with secondary menin- 
gea reaction. 


Report of a Case.—A 21-year-old, right- 
hanced woman saflered six attacks of 
transient neurolog c deficit and headache 
without fever in a period of four weeks. In 
the first attack, she exverienced numbness 
of the right hand that marched to arm, 
shower, and tørg=e, followed within min- 
utes by milc expressive language difficul- 
ty, seintillatingsec'oma, severe bitemporal 
throbbing headache, nausea, and emesis. 
She slept ami fet normal the next morn- 
ing. One-day later she noted numbness of 
the eft arm witheur speech dysfunction, 
followed by severe headache that resolved 
with sleep. 

Her third spell -he next day produced 
numoness 0° th right limbs and severe 
expressive aphzsic, followed by severe 
headache and ew=ss. At the time of hospi- 
talizatiom she wes alert, but irritable. She 
had 2 supple neck without bruits or carotid 
tenderness. Genera examination and vital 
signs were normal She could not state her 
name, repea” phmases, or name objects. No 
jargen or parapkasic errors occurred with 
her sparse spemtaneous speech. Cranial 
nerves were normal except for extinction 
to deuwble simultaneous stimulation in the 
right visual field snd mild right central 
facial paress. Je right arm and leg 
showed mild drift amc decreased sponta- 
neous movements. Her reflexes, response 
to pinprick, and sæt appeared normal. 

Ome mont» befere admission, she had 
suffered a head amd neck injury followed 
by mild headache that resolved within two 
weeks She Fad Eac no other instances of 
headache and laterdenied use of drugs or 
birth contro pills, recent illness, or sys- 
temie compaints. Family history was 
negative for migrame and epilepsy. 

The initia WBC count was 12,300/cu 
mm, with 75 segmeated neutrophils and 12 
band forms. Sedimentation rate was 14 
mm/ jour. Beod chemistry levels, serum 
VDRL, and urinalysis were negative or 
normal. The €SF pressure was unobtain- 
able because of restlessness. The clear, 
celoriess SSF contzined 200 lymphocytes, 
five reutrephils, and mc RBCs. The protein 
content was "3 mg/L, glucose level was 85 
mg/cL, with blosd giueose level 120 mg/ 
dL. Caltures for bacteria and fungi, and 
Indie nk presaratien, VDRL, protein elec- 
trophoresis, end cryptococcal antigen tests 
were negativ>or nermal. Acute and conva- 
lescent serur» viral titers were negative, 
except for a rise over two weeks of the 
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herpes simplex titer from 1:8 to 1:16, then 
down to 1:8 again in four weeks. Hetero- 
phile test and tests for febrile agglutinins 
and antinuclear antibodies were negative. 
Computerized tomographic (CT) scans with 
contrast infusion and technetium brain 
scan were normal. The EEG revealed 
excessive theta activity. Oculoplethysmo- 
grams were unremarkable. Her focal neu- 
rologic deficits resolved gradually in two 
days while she received 160 mg of propran- 
olol hydrochloride daily. One day after 
being free of symptoms, right-sided numb- 
ness, followed by headache, nausea, and 
vomiting, lasted for two hours. She was 
started on a regimen of 60 mg of predniso- 
lone daily. 

Twelve days after the first attack, she 
awakened with numbness of both legs, 
followed by right arm, then face and 
tongue numbness and mutism for a half 
hour. Headache and emesis then developed. 
The WBC count still revealed a leukocyto- 
sis with left shift. The opening pressure of 
her clear, colorless CSF was 240 mm H,O 
with 96 lymphocytes and 24 neutrophils. 
Protein level was 112 mg/dL and glucose 
level 55 mg/dL, with blood glucose level 105 
mg/dL. The EEG showed excessive theta 
activity, more prominent on the right. The 
propranolol hydrochloride dosage was in- 
creased to 320 mg daily. A subtle dysnomia 
persisted. 

She had no other symptoms until one 
week later, when both legs became numb, 
followed by dysesthesia of the right side of 
the face and right arm and a nonfluent 
aphasia, then headache and emesis, lasting 
two hours. The CSF pressure was now 140 
mm H,O with 50 lymphocytes, ten neutro- 
phils, 110 mg/dL of protein, and 68 mg/dL 
of glucose. A CT scan was normal. The 
propranolol and corticosteroid administra- 
tion was stopped within two weeks. She has 
been free of symptoms for one year. 


Comment.—Our patient differs 
from those reviewed by Schraeder and 
Burns, because CSF pressure, protein 
levels, and blood cell count were all 
elevated. However, this does not less- 
en the difficulty in deciding what 
caused her symptoms. 

Did migraine produce a sterile 
inflammatory reaction or did menin- 
goencephalitis cause transient focal 
neurologic deficits? The latter inter- 
pretation gains support from the 
absence of history in our patient or 
her family of vascular headache, per- 
sistent blood leukocytosis with left 
shift, or bilateral EEG slowing. The 
change in the herpes virus titer may 
be significant. Of interest, we had 
four patients with typical viral menin- 
gitis within two weeks of this 
patient’s hospitalization. 

The bilateral symptoms, both focal 
left and right dysesthesias and simul- 
taneous leg numbness, is unusual for 
repeated migraine over a short time, 
but might result from inflammation 
that affected the small vessels of the 


meninges that penetrate the cortex. 
Blau has suggested that vasomotor 
instability of the meningeal circula- 
tion causes migraine." The presence of 
bilateral symptoms, as well as absence 
of Horner’s syndrome and carotid ten- 
derness or bruit, reduced our initial 
suspicion of a posttraumatic carotid 
dissection. Carotid vasomotor insta- 
bility with carotidynia can follow 
trauma, but has not reportedly pro- 
duced CSF abnormalities. 

I suspect the frequency of symp- 
toms of "hemiplegic migraine” that is 
caused by viral infection or that pro- 
duces CSF abnormalities is underre- 
ported. 

Bruce H. Deskin, MD 

Daniel Freeman Hospital Medical Center 
Stroke/Neurological Rehabilitation Unit 
Inglewood, CA 90301 


1. Swanson J, Bartlesom J, Whisnant J: A 
migrainous syndrome with CSF pleocytosis, 
abstracted. Neurology 1980;30:418. 

2. Blau J: Migraine: A vasomotor instability of 
the meningeal circulation. Lancet 1978;2:1136- 
1139. 


Orofacial Dyskinesias 


To the Editor.—_Delwaide and Hurlet, 
in their article, “Bromocriptine and 
Buccolinguofacial Dyskinesias in Pa- 
tients With Senile Dementia” (ArR- 
CHIVES 1980;37:441-443), describe e1 
women ranging in age from 71 t 
years. These authors have sh 
improvement in a group of pati 
with only orofacial dyskinesias @sing 







a dopamine agonist, bromocggptine 
mesylate. It is unclear w these 
patients fit in relation ose with 


Meige’s disease (dystonic spasms of 
the upper and ‘ower face sometimes 
associated with spasms of the trunk 
and proximal limb muscles) who also 
have been helped by another dopa- 
mine agonist, apomorphine.’ Howev- 
er, they apparently are not part of a 
continuum of dyskinesias that follow 
neuroepileptic agents or those induced 
by dopaminergic treatment in pa- 
tients with Parkinson's disease. 

It is our experience that many el- 
derly and some middle-aged patients 
with orofacial dyskinesias have eden- 
tulous mouths, malfitting dentures, no 
good opposing teeth, or severe perio- 
dontal disease, all of which affect the 
proprioceptive information from the 
periodontal ligament that helps to 
orient the mandible in space.** Our 
patients move their mandibles, 
tongues, facial muscles, and platys- 
mas apparently in a searching, pro- 
prioceptive effert. Thirteen of 15 
patients we have treated over the past 
ten years have been helped substan- 
tially in speech, eating, and control- 
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ling dyskinetic movements by the use 
of prosthodontic devices that essen- 
tially provide sensory clues to the 
patient by giving him something on 
which to bite. 

It would seem that future publica- 
tions on orofacial dyskinesias in the 
elderly, for completeness, should de- 
scribe the patients’ dentition. 

Rosert A. Beatty, MD 


Department of Neurosurgery 
Abraham Lincoln School of Medicine 


HOWARD SUTCHER, DDS 
Department of Prosthodontics 
College of Dentistry 


University of Illinois 
Chicago, IL 60612 
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Propranolol Treatment of 
Narcolepsy 


To the Editor.-The case report of 
Kales et al (ARCHIVES 179;36:650-651), 
which relates the successful treatment 
of narcolepsy with propanolol hy- 
loride, deserves belated com- 
nt with respect to the control of 
iration during sleep. The article 
lies that the episodes of central 
apnea occurring during rapid 
ovement (REM) sleep while the 
was taking methylphenidate 
wie were abnormal. 
Phillipson,’ such epi- 
sodes are a normal accompaniment of 
REM sleep and should not be consid- 
ered a part of the syndrome of sleep 
apnea. We are told that propranolol- 
therapy REM sleep was “notably sup- 
pressed” and that sleep apnea was 
abolished. Propranolol is well known 
to interfere with normal sleep? and 
the changes recorded here are inter- 
esting, but it should not be concluded 
from this that propranolol has had a 
more direct effect on the narcolepsy. 
The evidence of a therapeutic effect is 
indeed compelling, but the mechanism 
by which this is achieved is not ade- 
quately discussed. The suggestion is 
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made that propranolol has a direct 
stimulant effect during the waking 
hours, but experience with treatment 
providing relief of obstructive sleep 
apnea has taught us that the abolish- 
ment of the episodes of central apnea 
in this patient may be the more impor- 
tant effect even though the total 
apneic time was short by pulmonary 
standards. 

ADRIAN J. WILLIAMS, MB, MRCP. 

Pulmonary Section 

LYNN Parry, MD 

Neurology Section 

VA Wadsworth Medical Center 

UCLA 

Los Angeles, CA 90073 
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Aicardi’s Syndrome: Are 
Corticosteroids Teratogens? 


To the Editor.—Aicardi’s syndrome is 
an easily recognizable entity that is 
characterized by infantile spasms, 
agenesis of corpus callosum, chorioret- 
inal lacunae, mental subnormality, 
vertebral abnormalities, and poor life 
expectancy.'* It occurs only in fe- 
males. Its cause eludes us. Influenza* 
and cytomegalovirus infection? have 
been implicated. | X-chromosom- 
al-dominant inheritance with mani- 
festation in the heterozygote, the 
gene being male-lethal,' or a multiple 
gene defect,’ have been proposed. I 
studied a case in which corticosteroids 
may have been a factor. 


Report of a Case.—A 12-month-old girl 
was admitted to the hospital with multiple 
craniofacial and vertebral anomalies. She 
was born to a gravida 5, para 4, abortus 1, 
34-year-old nurse who has multiple sclero- 
sis. At eight weeks, the pregnancy was 
complicated by a relapse of multiple sclero- 
sis, for which 80 units of adrenocorticotrop- 
ic hormone was given daily for ten days. 
The rest of the pregnancy was uneventful. 
The child’s birth weight was 3.8 kg. She had 
microphthalmia, with poorly formed ante- 
rior chambers and retinal detachment, 
microcephaly, kyphoscoliosis, and, at 2 
weeks of age, infantile spasms. She was 
severely hypotonic and at 12 months of age 
was functioning at a one-month level. 


A computerized tomographic scan re- 
vealed agenesis of the corpus callosum. 
Roentgenographic examination of the 
spine revealed butterfly vertebrae and tho- 
racic hemivertebrae, with deformities of 
the ribs. The EEG was typical for Aicardi’s 
syndrome. Valproate sodium controls her 
seizures fairly well. 

Comment.—Steroids have been 
known to be teratogenic,’ and cleft 
palate has been induced in the CD, 
strain of mice. In hamsters given Jer- 
vine feeds, harelip or cleft palate, 
cebocephaly, exencephaly, and mi- 
crophthalmia were produced in de- 
creasing frequency. It has been postu- 
lated that excessive levels of cortico- 
steroids with basic imino group acces- 
sible to the face of the D ring would 
have a probability of substantial tera- 
togenicity.. Some of these cranial 
anomalies are seen in Aicardi’s syn- 
drome. 

Our patient’s history supports the 
corticosteroid-related teratogenic ef- 
fect responsible for Aicardi’s syn- 
drome. It is possible that either corti- 
costeroids or any agent exogenous or 
endogenous could have access to the 
face of the D ring and would increase 
the probability of malformations. 

SHAKUNTALA CHHABRIA, MD 

Department of Neurology 

University of Illinois at the 
Medical Center 


912 S Wood St 
Chicago, IL 60612 
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“Treatment of Stasus Epilepticus, by Walter 
Fréscher, 89 pp, wih illus, $12.95, Baltimore, 
University Park Press, 1979. 

The auther has written his views 
with regard to drw therapy for status 
epilepticus and supported them with 
more taan 300 references that deal 
with experimertal and clinical re- 
ports. General measures of treatment 
receive attention but the primary 
emphasis is direcced in considerable 
detail a- the use of antiepileptic drugs. 
These are discussed on the basis of 
current insights, with regard to their 
indications, actions, dosage, methods 
of administratien, and side effects. 
Advantages ane disadvantages are 
considered for each drug. Several of 
the medications that are discussed are 
not available in tae United States. The 
benzodiazepine lerazepam receives 
only brief mentien, as this monograph 
was published in 1979. 

Therapy is outl ned in relation to 
the categories o7 zeneralized convul- 
sive, generalized ronconvulsive, uni- 
lateral, and part-a status epilepticus. 
Discussion of eclamptic status and the 
prophylaxis of status epilepticus is 
incladed. Special eautions are given 
with regard to rag therapy in rela- 
tion to patients with porphyria and 
myasthenia gravis 

This little boot s well worth read- 
ing. It will help all physicians who 
treat patients with status epilepti- 
cus. 

Ricnarp W. FINCHAM, MD 

Department of Neurology 

University of lowa Hospitals and 
zi 

Towa Cty, IA 52242 


Spinal Angiomas: Advances in Diagnosis and 
Therapy, edited by H_ W. Pia and R. Djindjian, 
230 pp, 184 ilus, $58.2), New York, Springer 
Publishing Co Ine, 19°8- 

Spinal angiomes are rare. However, 
interest in thes lesions has been 
increasing and £ rumber of publica- 
tions dealing with this problem have 
appeared. This & the only compen- 
dium to date thas orings together all 
of the e=pertise of persons involved in 
the diagnosis, eva uation, and treat- 
ment.cf these unus.ial and interesting 
lesions. The book is multiauthored, 
primarily by pezsens who have had 
broad experience in spinal vascular 
malfcrmations, ine uding the vascular 
tumors. A number of clinical series, 
exceeding 100 cas2s, are presented. 
The edizing is adequate, but, with the 
numerocs contributions, there is some 
overlap. However, I do not believe 
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that this detracts from the book since 
it is presented as a review of each 
author’s experience, one not neces- 
sarily agreeing in detail with the oth- 
er, so that the reader has the oppor- 
tunity to decide for himself how these 
lesions should be classified and 
treated. 

The review of the vascular supply to 
spinal cord by Lazorthes is excellent 
and one of the classic works on this 
subject. Professors Pia and Djindjian, 
well recognized in the field of vascular 
disease, speak with authority in terms 
of the radiologic diagnosis and treat- 
ment of these lesions. 

The book is provided with excellent 
illustrations of the pathology and 
arteriographic anatomy of these le- 
sions. In some sections, the numerous 
photographs get ahead of the text so 
that there is occasionally little rela- 
tionship between the text and photo- 
graphs seen on a page. 

I find that controversial topics, such 
as the natural history of these lesions 
and the risk of natural history vs that 
of surgical approach, are discussed in 
detail. The type of lesion that lends 
itself to surgical excision is detailed 
and described by angiographic and 
gross anatomic detail. The operative 
techniques are succinctly reported in 
this monograph. 

The alternative technique that may 
be used in the primary treatment or as 
an adjuvant to surgical excision— 
the technique of embolization—is de- 
scribed and the various substances 
used in this technique, the methodolo- 
gy, and the accomplishments are 
detailed by two distinguished authors 
working in this field. 

This book is an important contribu- 
tion for anyone dealing with vascular 
disease of the CNS, whether he be a 
neurologist, neuroradiologist, or neu- 
rosurgeon. The compilation of materi- 
al by recognized experts in the field is 
a benchmark and excellent guide to 
this subject. The book is highly recom- 
mended. 

BENNETT M. STEIN, MD 
Neurological Surgery 
New England Medical Center Hospital 


171 Harrison Ave 
Boston, MA 02111 


Dyslexia: An Appraisal of Current Knowledge, 
edited by A. L. Benton and D. Pearl, 544 pp, 
$19.50, New York, Oxford University Press, 
1978. 


Confronted with yet another publi- 
cation on the subject of dyslexia, one’s 


first impube is to suggest a morato- 
rium in this ov2rpopvlated field: a few 
years to assimilate condense, and 
reject the turgid mass ef assumption 
and received wisdom that has consti- 
tuted such an effective barrier to pro- 
gress. Further reflection reminds one 
of the need far an enterprise of the 
kind promised by the subtitle, “An 
Appraisal ef Carrent Knowledge.” In 
fact, this kook represents a scholarly 
realization of that promise. 

The firs: chapters dispose of the 
anecdotal approach to etiology and 
diagnosis: a suficient cause has clear- 
ly not been isolatec end even the 
necessary concitions are not defini- 
tively established. Wkat of taxonomy? 
The work o£ Deehring hes convincing- 
ly undermined the simpie, single-syn- 
drome paradigm. Mattis and his col- 
laborators stressed the value of defin- 
ing patterns of deici:, a hopeful 
approach. They deszribed at least 
three subgroups of cysiexic children 
in terms of the association of reading 
difficulty with (1) articuatory graph- 
omotor diseoordinatien, (2) visuospa- 
tial difficulties, and (3) langua: is- 









with clinical research. Nevertheles; 
is difficult to identify clear-cut gr 
without overlap. This is a per 
problem in applied neurolin 
research, as those whe hawe at 


too well. However, the approach can 
be productive in stimulating research 
ideas that are properly rooted in a 
functional approach to brain mecha- 
nisms; it cen aso previce a practical 
framework for the diagnosis and 
treatment cf the individual child. 

Methodological prcblems and re- 
search stretegies are cogently dis- 
cussed by Rcurke. Tien, several 
authors raise the question of the per- 
formance-rmeasure. Have we yet 
reached an acceptable end standard 
definition o? what is meant by “read- 
ing level”? Is & singk measurement 
enough? Are we concerred with sin- 
gle-word reading or ccmprehension of 
text? 

Then, what have we karned from 
longitudina studies? Research pre- 
sented by Hagin, Jaasky, Satz, and 
Silver has established thet the accura- 
cy in prediction may reach 80%. Areas 
have been outlined that may repay 
investigation, eg, Setz’s intriguing 
report that finger localization deficits 
are among the most powerful predic- 
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tors of reading success and failure, 
and the previously well-entrenched 
myth that dyslexic problems could be 
comfortably and exclusively accom- 
modated by an Ortonian model of 
visual-perceptual deficit exploded. 
However, inaccuracy is still high if we 
consider the dubious cost benefit of 
such a mammoth exercise. Also, as 
Jansky pointed out, too little weight 
has been given to the early predictive 
value of ratings of experienced teach- 
ers. 

The chapters in this volume that 
cover possible neurophysiological and 
genetic correlates are suitably cau- 
tious: promissory rather than infor- 
mative. Without a consistent defini- 
tion of dyslexia, we are unlikely to 
achieve significant advances. Ben- 
ton’s warning stands clear: “There can 
be little doubt that the mass of contra- 
dictory results to be found in research 
literature is due in large part to the 
diverse and inadequate criteria used 
in subject selection.” But, as Denckla 
points out, we do not “necessarily 
have to wait forever in puristic zeal in 
order to focus more specifically on the 
neuropsychological issue.” 

Partly because of this vexing and 
confounding issue of definition, the 







wht disappointing. Vellutino’s chap- 
demonstrates the methodological 
in research on fashionable “ex- 


authors in this book draw to more 
general deficiencies in verbal process- 
ing as a frequent concomitant of 
developmental dyslexia is apposite. 
Blank, however, in a short but pithy 
chapter, suggests that although the 
language deficit may be salient in the 
majority of children with reading 
problems, the visual modality prob- 
lems may now be “down played.” She 
explicitly repudiates “the simplistic 
perceptual-deficits model sold to 
teachers” (a nice turn of phrase that 
deserves widespread classroom public- 
ity), but considers the possibility of 
impairment of a more complex skill, 
the capacity to disregard the physi- 
cally salient dimensions of the word to 
attend to its meaning characteristics. 
Here, she seems to approach the 
notion of a “word-form.” One is 
reminded of analogous, “higher-level” 
stages in the recognition of nonlin- 
guistic material, objects, and faces. 
Jansky’s point that there is a need 
for “the painstaking, extended study 
of individuals” is well taken. Detailed, 
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longitudinal studies, monitored by a 
controlled sequence of test, interven- 
tion, and retest, and evaluated against 
the background of group data, must 
provide some of the missing evi- 
dence. 

In addition, the role of phonological 
coding in reading and reading failure 
deserves emphasis. Here, perhaps, is 
one of the few areas not fully covered 
by this book. Recent studies (both 
neuropsychological and experimental) 
have indicated the probable impor- 
tance of this area as a major source of 
reading failure and as a target for 
remedial research. 

The chapters on remediation are 
disarming in their frankness. “Delin- 
quent theorists” are taken to task, we 
are reminded that Woodcock postu- 
lated “at least 45 ways to teach read- 
ing,” and we are warned that our 
present knowledge is woefully inade- 
quate. The final chapter, by Benton, 
wisely reflects the state of the art. As 
many authors in this book agree, there 
is a crucial problem of definition. 
Unless dyslexia is precisely defined, it 
is impossible to interpret one, let 
alone multiple studies. But the classic, 
“precise” definition is achieved by 
exclusion: a reading disorder that is 
not secondary to general intellectual 
deficiency or to primary emotional 
disturbance. The danger here, as Ben- 
ton pointed out, is that we study a 
“peculiar subgroup” and that the gen- 
erality of our observations is suspect. 
Conversely, too broad a definition car- 
ries its own capacity for self-destruc- 
tion. The solution of Rutter and his 
colleagues (a criterion defined by a 
regression formula based on chrono- 
logical age and IQ) has the attraction 
of the logical clarity that is missing 
from many other studies. But there 
remains the problem of the older child, 
whose general intellectual develop- 
ment has been impeded by a primary 
reading disorder. Here, one recalls 
Head’s description of the aphasic 
patient as “lame in thinking,” not 
intellectually impaired in the general 
sense of the term but lacking one of 
the essential tools of thought. Hence, 
also, the importance of early diagnosis 
and remedial intervention, and the 
potential value of taxonomic systems 
that specify the nature of the func- 
tional deficit. 

Those of us who are locked in com- 
bat with the dyslexias must welcome 
the publication of this volume. It is an 
invaluable source of reference. It 
gives a fair and eclectic account of 
current knowledge and it contains 
some useful guidelines for future 
research. It contains no easy solutions, 


and that is the measure of its honesty. 
It deserves a place on the bookshelf of 
all neuroscientists concerned with the 
acquisition of language skills and with 
developmental failures to master 


these skills. 
FREDA NEWCOMBE, PuD 
Neuropsychology Unit 
Department of Neurology 
The Churchill Hospital 
Headington 
Oxford OX3 7LJ 
England 


The Receptors, a Comprehensive Treatise, vol 1, 
General Principles and Procedures, edited by R. D. 
O’Brien, 345 pp, $29.50, New York, Plenum Press 
Inc, 1979. 

Our knowledge of the molecular 
nature of receptors for various hor- 
mones and neurotransmitters has 
been growing rapidly owing to exten- 
sive research in that area. As a result 
of expanding research interest in the 
receptors, numerous articles and re- 
views on various aspects of receptors 
are now spread among dozens of dif- 
ferent journals. This has compelled 
investigators to expend considerable 
time and effort gathering informa- 
tion about different receptors and 
their properties. In this regard, the 
series of volumes on receptors should 
be of considerable help. The first vol- 
ume on receptors, entitled “General 
Principles and Procedures,” gives the 
reader an overall perception of the 
basic concepts, as well as mathemati- 
cal and kinetic aspects, of receptor- 
ligand interactions. Also included in 
this volume are the subjects related to 
reconstitution of ion-transport compo- 
nents of biological membranes and 
incorporation of such functions into 
black lipid membranes. Identification 
and characterization of various recep- 
tors in isolated membranes and in 
purified preparations are mostly car- 
ried out using radioactive ligands. A 
chapter on the pitfalls and shortcom- 
ings in the radioligand-binding assays 
is included to caution the investiga- 
tors involved in receptor research. A 
highly descriptive chapter on the mor- 
phologic localization of different re- 
ceptors in intact tissues and tissue 
section is also presented. All of the 
chapters are highly informative, up to 
date, and well written by the authors, 
who are experts in those areas. This 
book is a must in all libraries and 
deserves a place on the desks of inves- 
tigators working on or interested in 
receptor-related research. 

N. Bogut REDDY, PHD 
Medical Neurology Branch 
National Institute of Neurological 
and Communicative Disorders and Stroke 
Bldg 10, Room 10 D-18 


(National Institutes of Health) 
Bethesda, MD 20014 
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Where are ‘all the doctors now? 


According to data management experts at the American Medical Association, the AMA Physi- 
cian Masterfile requires updating at a rate of about 30-33% annually due to changes in 
address, specialization, specialty certifications, and attrition due to death and retirement, as 


well as new physicians (about 


80,000 more now than in 1973). These inexorable changes make 


a new directory of physicians in the U.S. an absolute requirement. The 27th Edition of the 


American Medical Directo 


containing this new and updated information on American 


physicians is now available for the first time since 1973. The new 5-volume edition containing 
the most current AMA data together with a Directory of Women Physicians is, indeed, an 


urgent necessity. 
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The merica Medical Directory has been published 
again, for he firs: -ime since 1973. Now in its 27th edition, 
this is the officie/ directory of the American Medical 

dno a: cortsining biographical and professional 
data cn ever 4450500 U.S. physicians—and is the single 
most comprenensave and reliable reference to American 
physicians avai e 

Derived ‘rom the constantly updated AMA Physician 
Masterfile—and erganized by alphabetical index and 
geogrephe regi er—the first four volumes provide key 
professiomal amd S=mographic data on every physician, in- 
cluding resicents, im direct patient care, administration, 
teaching, "esearch, and other activities. Each listing in- 
cludes full mame. address, year of license, school of 
medica! esucaticn. and type of practice, with primary and 
secondary speczeties (from allergy to urology) and 
Specialty Board certifications. 

Specal "efe-ence sections include the same detail 
data for Federal s=rvice doctors (Army, Navy, Air Force, 
V.A., & US.P H.S} and U.S. doctors in foreign countries. 
The fifì wolume, -Fe Directory of Women Physicians, con- 
tains alphebetica and geographical listings complete with 
professiomal and 42mographic data for women physicians. 

Another usem ‘eature 
of the 27t- Esiticm is an un- 

' bound plastic:'zec coce sheet, 
providing ready ret=rence for lat 
code Gesignations of medical a oe 
school, specialty and Ps 
certificatim deta 3 
PSG Pubishmg Company, Inc. SSS 

545 Great Road. L-tileton MA 01460 





) The official directory of the American Medical Association 











In all, the 27th Edition of the American Medic 
tory is an essential and practical reference for 
institutions, insurance companias, i 
libraries—and for all others requir ng a te 
reference. 

Call 800-225-5020 (toll-free) or write PSG Publishing 
Company for further information or to arder your set of the 
1979 American Medical Directory. 

The current printing is limited, so you should act 
quickly to avoid delays and possible d:'sappointment. 


The 1979 American Medical Directory, 27th Edition 


U.S. price, (plus 5% sales tax, MA eddresses only) and 


225°° $4.75 shipping costs. $25Œ@00 outside U.S. Prepaid 
orders—save shipping charge. 


Yes, please send me the 5-volume 1979 American 
Medical Directory, including the Directory of Women 
Physicians. 


© Check enclosed for $225.00—and | save the $4.75 shipping charge. (MA residents 
add $11.25 sales tax.) 


Please bill me for $229.75 (US only) and appropriate taxes. Purchase Order 
number and authorized signature are included below 


Organization P.O.# 
Name Title 

Address. 

Cty E E Gta tae A 


Authorized'Signature ->a paa e e a a 
PSG Publishing Company 545 Grea: Road, Littleton, MA 01460 
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University Microfilms 
International 

300 North Zeeb Road 

Dept. P.R 


ept. P.R. 
Ann Arbor, MI 48106 
U.S.A. 


18 Peoron Row 
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Wea NGT 4EJ 
England 





NEUROLOGIST 


w/excestise in 
Electrodiagnostic 
Studies 


Needed to jon busy, growing 
department in a multispecial- 
ty elmic. 


Can-act 


K R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C, Bcx 1818 
Bsmarck, N.D. 58501 
Phane (701) 222-5200 


Abbott Lahorato-ies 
Awerst Laboratories 


Beeh-meger Ingelheim 


Davis, F.A., Comosany 


Eleect»-Bio-Medieal Services, Ince. ........... 


Evaazelical Hespital Association 


G 


Gemy Pharmacecticals .............ccceseeseee 


L 


Life-Tech Instrument ...........ccccccecssesceseees 


12A-14A, 22A-24A 


PEAN 4th Cover 
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FELLOWSHIPS AVAILABLE 
IN NEUROTOLOGY 


Applications for pre-doctoral and 
post-doctoral fellowships to start 
7/1/81 in Neurotology are being 
accepted. Stipends are set by N.I.H. 
depending upon experience. Eligibili- 
ty limited by N.I.H. regulations to 
U.S. citizens or aliens with perma- 
nent status. Research areas focus 
upon physiology and/or anatomy of 
vestibular and auditory systems, clin- 
ical neurotology and auditory/psy- 
choacoustics. Minorities and women 
are encouraged to apply. For further 
information and description of re- 
search opportunities write to Joseph 
Kimm, Ph.D., Division of Head & 
Neck Surgery, U.C.L.A., Los Angeles, 
CA 90024. EOAAE 


INDEX TO ADVERTISERS 


Neuromuscular Disease fellowship 
available July 1, 1€81 1-2 years at 
integrated WA and KU Medical 
Centers. Multi-disciplinary pro- 
gram doing approximately 1000 
EMG’s (including sngle fiber) and 
more than 100 muscie biopsies a 
year. Morphology, 2lectrophysiolo- 
gy and clinical aporaach to NMD 
emphasized in a clinical research 
setting. Research ooportunities. 
Send letter with recent C.V., 3 
letters of reference to Barry W. 
Festoff, M.D., Directcr NMD Pro- 
gram, Department o° Neurology, 
University of Kansas Medical Cen- 
ter, 3900 Rainbow Blvd., Kansas 
City, Kansas 66103, an equal 
opportunity affirmetive action em- 
ployer. Applications are sought 
from all qualified people regard- 
less of race, religon, color, sex, 
disability, veteran's status, nation- 
al origin, age, or encastry. 
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-Your diagnosis may take 
just 5 minutes. 


She may have to live with. 
the therapy for 10 years. 










Voluntary hyperventilation @ Well-known specificity—does 
4 producing brief, clinical seizure not mask developinc tonic- 
of 5-30 second duration!. .. EEG clonic activity in susceptible 
showing 3-per-second spike- patients. 
wave forms...confirming your | @ Well-known efficacy against 
diagnosis: absence seizures absence seizures. 
(petit mal). @ Well-known safety. 
For effective management of | @ Predictably compatible with 
absence seizures, sometimes barbiturates. 
spanning a decade or more of @ Low daily cost to patients. 
continued drug therapy, con- ZARONTIN... the drug of 
sider ZARONTIN® (ethosuximide). | choice in absence epilepsy? Hs 
Why ZARONTIN? Because last 20 years of experience may 
crucial factors concerning its make her next ten easier to 
long-term use are a matter of live with. 


* extensive record: 1/Livingston S, Pruce I: Petit mal 
epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/ Livingston S, Pruce I, Pauli LL: 
Initiation of drug thercpy. Pediatr 

Ann 8 (4):213-229, 197. 


ZARONTIN 


(ethosuximide usp) 





Capsules/Syrup 


200mg 250mg/5ml 


the drug of choice 
in absence epilepsy 





PARKE-DAVIS 


) 1980 WamerLomkbert Company Please see brief summary of prescribing information on following page. 


ZARONTIN Capsules 

(ethosuximide capsules, USP) 

ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported 

Ethosuximide should be administered with ex 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individ ases where the severity and frequency of 
‘ure disorder are such that the removal of 













medication does not pose a serious threat to the 
patieyt, discontinuation of the drug may be con- 
sidergd prior to and during pregnancy, although it 
cangt be said with any confidence that even minor 
sei do not pose some hazard to the developing 
embryQor fetus. 


scribing physician will wish to weigh these 
ions in treating or counseling epileptic 


ical abilities required for the per- 
formance of poten azardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients. 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abcominal pain, weight loss, and diarrhea 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libidg, and increased state of depression 
with overt suicidal intentions 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes. 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism TJ 


PARKE-DAVIS 
PARKE-DAVIS 


Division of Warner-Lambert Company 
PD-JA-2153-1-P-(4-77) Morris Plains, NJ 07950 





ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the Insti- “Š 
tutes of Otorhinolaryngology and Communicative Dis- 

orders, and Neurology, The Neurosensory Center of 

Houston. 


April 11, 12, 13,`1981 


Two parallel three-day intensive courses in clinical ENG are 
offered. The technicians’ course stresses practical aspects 
of test technique, and the physicians’ course stresses 
clinical applications. Audiologists may take a specially 
scheduled program which includes parts of both the 
techniques and interpretation course. The courses rely 
heavily on tutorial teaching methods to allow ample 
opportunity for supervised trial-and-error learning. 


A report of each technician trainee’s performance, includ- 
ing examination scores and an evaluation of technical è 
competence, will be given the trainee and the employer. 


Course Instructors: Alfred C. Coats, M.D. 
and staff 


Tuition: $325.00 Limited enrollment 


Address inquiries to: ENG Laboratory, The Methodist Hospital, 
6565 Fannin, Houston, Texas. 77030 (713) 790-5925. 


SYMPOSIUM ON 
BASIC AND CLINICAL RESEARCH 
ON MULTIPLE SCLEROSIS 
UNIVERSITY HOSPITAL k 
UNIVERSITY OF WESTERN ONTARIO 
LONDON, ONTARIO, CANADA 


Dates: (Following A.A.N. Mtg. in Toronto) 
May 3, 1981: Neurovirology; May 4, 1981: Immunology; 
May 5, 1981: Physiology, Diagnosis and Management 


(Re-scheduled from September 1980) 


Invited Faculty: 
J. Antel R. Kibler C. Poser 
P. Ashby H. Koprowski T. Sears 
R. Baringer J. Kurtzke W. Sibley 
J. Blavais D. McFarlin J. Subak-Sharpe 
P. Choppin N. Nathanson B. Summers 
B. Dupont E. Norrby V. TerMeulen 
C. Gibbs P. Patterson B. Vandvik 
A. Haase T. Picton B. Waksman 


Registration: $200.00 ($75.00 for trainees) 


The symposium will include state of the art presentations and 
short reports of recent research or work in progress. Registrants 
are invited to prepare poster presentations which will be y 
discussed at Workshops. 


For Further Information Write: 
Dr. George C. Ebers 
Department of Clinical Neurological Sciences 
University Hospital 
P.0. Box 5339; Postal Stn. “A” 
London, Ontario N6A 5A5 Canada 
Phone: (519) 673-3656 
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Several studies report that Lioresal effects a marked reduction in signs and symptoms 
oF spasticity." It helps relieve muscle spasm, as well as associated pain, clonus 
and muscular rigidity. “A statistically significant reduction was noted in frequency 

of spasms, and clonus, and there was improved range of joint movement... .”* 


In a few patients, increased SGOT, elevated alkaline phosphatase and elevated blood sugar 
have been reported. Gastrointestinal and other side effects have also been reported. 


Please read the brief summary of the prescribing information on the reverse side for 
details regarding abrupt drug withdrawal, impaired renal function, stroke, and pregnancy. 


LIORESAL baclofen 


: No.1 with neurologists 


TO RELIEVE SIGN 
DUE TO MULTIPLE SCL 


p 


S AND SYMPTOMS OF SPASTICITY 
EROSIS, SPINAL CORD INJURY/DISEASES 


LIORESAL baclofen 
© 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 


5 mg t.i.d. XS A A 
s 











90090090 


Improvement is not always immediately appar- 
ent; therefore, continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal® Tablets of 10 mg 

baclofen Muscle Relaxant, Antispastic 

Brief Summary of Prescribing Information 

Indications Lioresal is useful for the alleviation of 

signs and symptoms of spasticity resulting from 

multiple sclerosis, particularly for the relief of flexor 

spasms and concomitant pain, clonus, and muscu- 

lar rigidity. 

Patients should have reversible spasticity so that 

Lioresal treatment will aid in restoring residual func- 

tion. 

Lioresal may also be of some value in patients with 

spinal cord injuries and other spinal cord diseases 

Lioresal is not indicated in the treatment of skeletal 

muscle spasm resulting from rheumatic disorders 

The efficacy of Lioresal in stroke, cerebral palsy, 

and Parkinson's disease has not been established 

and, therefore, it is not recommended for'these 

conditions 

Contraindications Hypersensitivity to baclofen. 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc- 
Curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued 

b./mpaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 


for 3 days : 





be necessary to reduce the dosage 

c. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 

d. Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. This 
abnormality was not seen in mice or rabbits 
There was also an increased incidence of in- 
complete sternebral oss fication in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human dose, and an increased inci- 
dence of unossified pha.angeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed. although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus 

Precautions Safe use of Lioresal in children 

under age 12 has not been established, and itis, 

therefore, not recommendad for use in children 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and 
activities made hazardous by decreased alert- 
ness, Patients should also be cautioned that the 
central nervous system effects of Lioresal may be 
additive to those of alcohol and other CNS de- 
pressants 

Lioresal should be used with Caution where spas- 

ticity is utilized to sustain upright posture and 

balance in locomotion or whenever spasticity is 
utilized to obtain increased function 

In patients with epilepsy, the clinical state and 

electroencephalogram should be monitored at 

regular intervals, since deterioration in seizure 
control and EEG have bee reported occasion- 
ally in patients taking Lioresal 

It is not Known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

and/or hemorrhagic adrenal glands was ob- 
served in female rats treated chronically with 

Lioresal. The relevance of these findings to hu- 

mans is not Known 

Adverse Reactions The most common is tran- 

sient drowsiness (10-63%) In one controlled 

study of 175 patients, transient drowsiness was 


observed in 63% of those receiving Lioresal 
compared to 36% of those in the placebo group 
Other common adverse reactions are dizziness 
(5-15%), weakness (5-15%) and fatigue (2-4% 
Others reported 

Neuropsychiatric: Confusion (1-1 1%), headache 
(4-8%), insomnia (2-7%):; and, rarely, euphoria, 
excitement, depression, hallucinations, peres- 
thesia, muscle pain, tinnitus, slurred speech, 
coordination disorder, tremor rigidity, dystonia, 
ataxia. blurred vision, nystagmus. strabismus, 
miosis, mydriasis, diplopia, dysarthria. epileptic 
seizure. 

Cardiovascular: Hypotension (0-9%). Rare in- 
stances of dyspnea, palpitation, chest pain, syn- 
cope 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste 
disorder, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool 
Genitourinary: Urinary frequency (2-6%): and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration, weight gain, nasal con- 
gestion 

Some of the CNS and genitourinary sympioms 
may be related to the underlying disease rather 
than to drug therapy. 

The following laboratory tests have been found to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar 

How Supplied White, oval, single-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Packages 
of 100 

For complete details, including description, ac- 
tions, dosage and administration, and overdos- 
age, please sée full prescribing information 
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Nicolet Bicmedical, 
the leader in clinical 
4 evoked response and 
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complete line of Evoked and Spinal Cord Brainstem Comp 
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and 
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Pathfinder IT, the 
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e o Tablets 50 mg, 250 mg 
primi on e Suspension 250 mg/5 ml 


Hockey star Garry Howatt has epilepsy, but with 
MYSOLINE (primidone) as part of his therapeutic 
regimen, he has had no seizures in 10 years. His quality 
of life is exemplified not only by his successful professional 
hockey career, but also by his full participation in life as ~ 
husband, father, and businessman. Not all epileptic patients 
can be professional athletes, but most patients with major 
motor epilepsy can live an active and productive life 
because MYSOLINE helps provide: 


e effective seizure control 


e a favorable benefit/risk ratio* 


e freedom from the inconvenience and 
expense of frequent laboratory 
~~ monitoring 








MYSOLINE: 
Consider how it may improve 


the quality of life for your patients. 
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*See Brief Summary including Contraindications, Warnings, Precautions, and Adverse Reactions on next page. 
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MYSOLINE 


primidone 


Consider how it may improve 
the quality of life for your patients 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE” Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, athough it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K, therapy for one 
month prior to, and during, delivery 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication 
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THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announce a Postgraduate Course 


AN UPDATE IN INTERNAL MEDICINE 
FOR PRACTICING 
PSYCHIATRISTS AND NEUROLOGISTS 


Under the Direction of 
GERALD FRIEDMAN, M.D., Ph.D., JESSE ROSENTHAL, M.D. 
and 
MOUNT SINAI SCHOOL OF MEDICINE FACULTY 


MARCH 27, 28, 1981 
Friday and Saturday, 9:00 A.M. to 5:00 P.M. (Two Sessions) 


This course will cover the qogent features of recent advances in 
the broad subspecialty fields of Internal Medicine including: 
cardiology, endocrinology, gastroenterology, infectious diseases, 
nephrology, neurology, oncology, pulmonary disease and rheuma- 
tology. 


Fee: $150. 
This course will be given at the Mount Sinai Medical Center, 
New York City, New York 


APPLY TO: Director, The Page and William Black Post-Graduate 
School of Medicine, Mount Sinai School of Medicine, One Gustave 
L. Levy Place, New York, New York 10029 

Tel.: (212) 650-6737 





HAWAII 


BOARD CERTIFIED OR ELIGIBLE NEUROLOGIST 
WITH EMG TRAINING AND EXPERIENCE TO 
JOIN NEUROSCIENCE DEPARTMENT IN A 125 
PHYSICIAN MULTISPECIALTY PREPAID 
MEDICAL GROUP IN HONOLULU 
(KAISER-PERMANENTE). 


EXCELLENT FRINGES. 
FULL MALPRACTICE COVERAGE. 
SALARY NEGOTIABLE. 


WRITE: Hawaii Permanente Medical Group, Inc. 
1697 Ala Moana 
Honolulu, Hawaii 96815 


(An Equal Opportunity Employer) 
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and evoked potentials. 
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masking). For greater Flexibility. 
a compact disk operating system 
stores patient data and loads 
optional programs. 


Friendly operation: logically se- 
quenced operations and finger-tip 
controls help you concentrate on 

the results of your test. rather than 
the procedure. Dual time and ampli- 
tude markers aSsIs¢ in automatic 
computation: digital filtering helps 
you to visualize noisier signals with- 
out artificial shifts in latency. Key 
operating conditions are displayed 
onthe screen and recorded on a Fast. 
non-Fading print-out which costs less 
than 2¢ per Copy. 

Competitive price: ground-up design 
using today's technology reduces the 


CAD WeLL 


complexity of the hardwarerecuired 
for high performance. We pass the sav- 
ings on to our users. with prices which 
are much lower than you mightexpect. 


Try the Cadwell 7200 for yourself: 

hands-on experience will prove to you 

that there does not have to be a com- 

promise between ease of operation 
and igh per- { 
formance. E 

Call us at 

(509) 735-648] 
for more infermation 
orto arrange a demorstration. 


Cadwell Laboratories. Inc. 
4312 W. Kennewick Avenue 
Kennewick. Washington 99336 
509 735 648! 
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O mg tab ets... 
-Persantine-50 


(dipyridamole) 


21% savings (over 25 mg) 


NEW dosage 
convenience— 
one tablet instead 


NEW prescribing 
flexibility— 
Persantine now 
available in three 
strengths...25 mg, 
50 mg and 75 mg 


Persantine” (dipyridamole) 


INDICATIONS — Based on a review of this 
drug by the National Academy of Sciences 
National Research Council and/or other 
information, FDA has classified the indica- 
tion as follows: 


“Possibly” effective: For long-term therapy 
of chronic angina pectoris. Prolonged 
therapy may reduce the frequency or elim- 
inate anginal episodes, improve exercise 
tolerance, and reduce nitroglycerin re- 
quirements. The drug is not intended to 
abort the acute anginal attack. 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS—No specific contra- 
indications are known. 

PRECAUTIONS — Since excessive doses can 
produce peripheral vasodilation, the drug 
should be used cautiously in patients with 
hypotension. Persantine tablets, 25 mg, con- 
tain FD&C Yellow No. 5 (tartrazine) which may 
cause allergic-type reactions (including bron- 


chial asthma) in certain susceptible individuals. 


The incidence of sensitivity is generally low, 
but frequently seen in patients with aspirin 
hypersensitivity. 

ADVERSE REACTIONS— Adverse reactions 
are minimal and transient at recommended 
dosages. Instances of headache, dizziness, 
nausea, flushing. weakness or syncope, mild 
gastrointestinal distress and skin rash have 
been noted during therapy. Rare cases of what 


appeared to be an aggravation of angina pec- 
toris have been reported, usually at the initiation 
of therapy. On those uncommon occasions 
when adverse reactions have been persistent 
or intolerable, withdrawal of medication has 
been followed promptly by cessation of unde- 
sirable symptoms 

DOSAGE AND ADMINISTRATION — The rec- 
ommended dosages 50 mg three times a day, 
taken at least one hour before meals. In some 
cases, higher doses may be necessary Out a 
significantly increased incidence of side effects 
is associated with increased dosage. Clinical 
response may not be evident before the second 
or third month of continuous therapy. 

Tablets of 25 mg, 50 mg and 75 mg 

For complete details, please see the full 
prescribing information. 


Boehringer Ingelheim Ltd 
Ridgefield, CT 06877 
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The microprocessor controlled EEG-4000 series 
provides all these features plus many more. 


Feel concerned about the price? 


All you see here plus the photic stimulator can be 
yours for about $1000 per channel! 


Let our sales & service network show you why Nihon 
Kohden, with over 30 years experience, is the world 
leader in quality EEG's. 

Please call collect today: Nihon Kohden (Arrerica), 
Inc. (213) 320-3891. 





NIHON KOHDEN (AMERICA), INC. 


Tale Cslaislinm 530 Maple Avenue, Torrance, Calif. 90503 
(213) 320-3891 Collect calls invited 





n ae countries, write to Nihon Kohden Kogyo Co., Ltd., 31-4, Nishiochiai 1-chome, Shinjuku-ku, Tokyo 161, Japan. 
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Successful therapy means more than just freedom from seizures. 

It may also mean a better-paying job, improved grades, a driver's 

license, renewed social acceptability. In brief. ..a whole new life 

for your patients. ¥ 


A good job 
and a better life 
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Depakene. 


Valloroic Acid 


Depakene 1s widely indicated 


Effective as a major adjunct in managing 
ton-c-clonic, myoclonic, atonic, etc., when mixed 
with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In z typical clinical study; 10 of 17 cases of multiple 
seizures with absence achieved “excellent” results; and 
14 of 21 cases of absence alone achieved total 
remission. 


25C mg capsules, 250 mg/5 ml syrup =] 
Abb tt Laboratories, North Chicago, IL60064 1013378 
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Mest common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities 
(liver function should be tested before therapy and frequently thereafter). 
Reterence: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Scudies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 














A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: DepaKene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
eon epileptic discharges without other detectable clinical signs. 

omplex absence is the term used when other signs are also present 

See WARNINGS for statement regarding fatal hepatic dysfunction. 


CONTRAINDICATIONS: Depakene (valproic acid) is contraindi- 
cated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specifig symptoms such as malaise, weakness, lethargy 
and anorexia. Liver function tests should be performed prior to 
therapy and at frequent intervals thereafter. Caution should be 
observed when administering DEPAKENE to patients with pre-ex- 
isting hepatic disease. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. The 
frequency of adverse effects (particularly elevated liver enzymes) may 
increase with increasing dose. Therefore, the benefit gained by increased 
seizure control by increasing the dosage must be weighed against the in- 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. e 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS: 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 
recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be reduced or discontinued 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions). 


A good job 
and a better life 


with 


Depakene. 


Valproic Acid 


DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SJBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and wartarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
Mutagenic potential for DEPAKENE 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv 
ing DEPAKENE 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no affect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
Mo ON SPERM PRODUCTION AND FERTILITY IN HUMANS IS 
UNKNOWN. 


ADVERSE REACTIONS: Since DePAKENE (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commanly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation ave been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 

CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found mest often in patients receiving com- 
bination therapy. Sedation usually cisappears upon reduction of other 
anticonvulsant medication. Ataxia, headache, nystagmus, diplopia, 
asterixis, ‘spots before eyes’, tremor, dysarthria, dizziness, and incoor- 
dination have rarely been noted. Rare cases of coma have been noted in 
ponent receiving valproic acid alone or in conjunction with phenobar- 

ital. 


Dermatologic: Transient increases in hair loss have been observed. 
Skin rash and petechiae have rarely been noted. 

Psychratric: Emotional upset, depression, psychosis, aggression, hy- 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported 

Hematopoietic: Thrombocytopenia has been reported Valproic acid 
inhibits the secondary phase of platelet aggregation. (See DRUG IN- 
TERACTIONS). This may be reflected in altered bleeding time. Bruising, 
hematoma formation and frank hemorrhage have been reported. Relative 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia and 
eosinophilia have also been reported. 

Hepatic: Increases in serum alkaline phosphatase ane elevations of 
serum glutamic oxaloacetic transaminase (SGOT) have been noted. 
Elevation of SGOT may be dose related. Elevations of SGPT and LDH 
have been noted less frequently. Isolated cases of severe hepatotoxicity 
have been reported but do not appear dose related. (See WARNINGS) 

Endocrine: There have been reports of irregular menses and secondary 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurring in 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported and has been associated with a 
fatal outcome in a patient with preexistent nonketotic hyperglycinemia. 


OVERDOSAGE: Overdosage with valproic acid may result in deep 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacua- 
tion will vary with the time since ingestion. General suppertive measures 
should be applied with particular attention being given to the mainte- 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects of 
DEPAKENE overdosage. Because naloxone could theoretically also rev 
the anticonvulsant effects of DEPAKENE it should be used with caution 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) is 
administered orally. The recommended initial dose is 15 mg/kg/day, in 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures are 
controlled or side effects preclude further increases. The maximum 
recommended dosage is 60 mg/kg/day. If the total daily dose exceeds 
250 mg, it should be given in a divided regimen 

The following table is a guide for the initial daily dose of DEPAKENE 
(valproic acid) (15 mg/kg/day): 








Total Number of Capsules or 
Weight Daily Teaspoonfuls of Syrup 
(kg) (Ib) Dose (mg) Dose? Dose? Dose3 

10 - 24.9 22- 54.9 250 0 0 1 
25 - 39.9 55- 87.9 500 1 0 1 
40 - 59.9 88 - 131.9 750 1 1 1 
60 - 74.9 132 - 164.9 1,000 1 1 2 
1,250 2 1 2 


75 - 89.9 165 - 197.9 





The frequency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained by in 
creased seizure control by increased dosage must be weighed against the 
increased incidence of adverse effects sometimes seen at higher doses 

A good correlation has not been established between daily dose, serum 
level and therapeutic effect, however, therapeutic serum levels for most 
patients will range from 50 to 100 mcg/ml. Occasional patients may be 
controlled with serum levels lower or higher than this range 

As the DEPAKENE dosage is titrated upward, blood levels of pheno- 
barbital and/or phenytoin may be affected. (See PRECAUTIONS) 

Patients who experience G.I. irritation may benefit from administr 
tion of the drug with food or by slowly building up the dose from an initial 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT 


HOW SUPPLIED: Depakene (valproic acid) is available as orange 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and as a 

red syrup containing the equivalent of 250 mg valproic 

acid per 5 ml as the sodium salt in bottles of 16 ounces. ABBOTT 
(NDC 0074-5682-16). 1013378 


Calendar and News 


Calendar of Meetings 
Sixth International Joint Conference on Stroke and Cere- 
bral Circulation, Century Plaza Hotel, Los Angeles. 
Neurosurgical Society of America, Del Monte Lodge, Pebble 
The 19th annual meeting of the American Society of Neuro- 


The American Academy of Neurology, Sheraton Center, 


Tenth International Symposium on Cerebral Blood Flow and 


Metabolism, Stouffer’s Riverfront Towers, St Louis. 


Seventh International Congress of Neurological Surgery, 


Tenth International Congress of Electroencephalography 
Jpilepsy International Congress, Kyoto International Con- 
Twelfth World Congress of Neurology, Kyoto, Japan. 


-nternational Brain Research Organization, Lausanne, Swit- 


798" 
Feb 12-1 
Manch 15-18 
Beach, Calif. 
Aprl 5-9 
radiology, Chicago. 
27-May 2 
Toronto. 
June 19-2- 
July 12-8 
Munich, Germany. 
Sept 411 Third World Congress on Pain, Edinburgh. 
B-E 
and Clinical Neurophysiology, Kyoto, Japan. 
17-21 
“erence Hall, Kyoto, Japan. 
1382 
Apri 16 
zerland. 
Sept 12-17 


seilles, France. 


Denations ef Excess Equipment for 
Latin America and tae Caribbean.—The 
media and hospital equipment you 
replace to ucgrade services is in great 
demend in poor communities of devel- 
oping countries. Tie Pan American 
Developmen: Founcation collects such 
equipment in the Jnited States for 


| Clinical services in Latin America and 


the Caribbean. Sead offers to Pro- 
gram Director, Eealth Services Pro- 
gram, Pan Amerizan Development 
Foundation, 1625 Eye St NW, Suite 
622, Washington, DC 20006. 


New York Neurepsychology Group.— 
A new interdiscip inary continuing 
ecucetion program that focuses on 
braimbehavior relationships has 
been fermed in New York. Monthly 
meet ngs have beer announced. Con- 
tact Dr Andrew J. Phay, Neuropsy- 
cholozy Laboratory Psychology Ser- 
vice, IB, Veterars Administration 
Medieal Center, Brooklyn, NY 11209. 


Postgraduate Course in Neuroradiolo- 
gy and Radiclogy of the Orbit, Head, 
Neck and Spine.—This postgraduate 
cours will be held at the Essex House, 
New Yerk, May 9-13, 1981. The head 
and meek rediology portion of the 
cours2 will he May 9-10, and the neu- 
roradielbgy portion, May 11-13. Con- 
tact Sacek E Hilal, MD, Department 


Arch Wearol—Voi 38, Feb 1981 


-nternational Congress on Neuromuscular Diseases, Mar-, 


of Radiology, Neurological Institute, 
710 W 168th St, New York, NY 10032; 
or call (212) 694-2265. 


In-Service Examination of American 
Academy of Neurology.—The eighth In- 
Service Training and Continuing Self- 
Assessment Examination in Neurolo- 
gy will be given throughout the Unit- 
ed States and Canada on Saturday, 
May 16, 1981. The examination will 
consist of approximately 480 multiple- 
choice questions, using the format of 
the National Board of Medical Exam- 
iners, and will cover the following 
areas: (1) clinical neurology; (2) pedi- 
atric neurology; (3) neuroanatomy; (4) 
neuropathology; (5) neuropharmacolo- 
gy; (6) neurophysiology (including 
EEG and electromyography); and 
(7) neuroradiology. The examination 
will be given at centers with neurolo- 
gy training programs. The examina- 
tion is thorough and clinically rele- 
vant. 

House officers, faculty, and practi- 
tioners in related fields are invited to 
take the examination on this date at a 
designated neurologic training center. 
Results of the examination will be 
provided only to the individual taking 
the examination. Anonymity will be 
preserved. An additional feature fol- 
lowing this examination will be the 
provision of the “keyword” report to 


each person listmg the area covered in 
each question answered incorrectly. 

Cost of the examination will be $50 
for house officers and $100 for others. 
A $5 advance registration discount 
will apply on al applieations received 
on or before March 6, 1981. Deadline 
for receipt of applications is March 25, 
1981. 

A cancellation fee of $10 will be 
charged for eacn written cancellation 
received on or before May 18, 1981. No 
other cancellation requests will be 
honored. 

For additional information, includ- 
ing a list of participating centers, and 
an application ferm, write to Mr Stan- 
ley A. Nelson, executive director, 
American Academy of Neurology, 
4015 W 65th St, Suite 302, Minneapo- 
lis, MN 55435. 


Language and the Brain.—The Uni- 
versity of Cincinnati Medical Center 
will sponsor a 24-day symposium on 
“New Theories in Localization of Lan- 
guage in the Brain and Implications 
for Aphasia,” March 23-25, 1981. Con- 
tact Dorothy H. Air, PhD, Division of 
Audiology and Speech Pathology, 234 
Goodman St, Ne. 528, Cincinnati, OH 
45267; (513) 8724241. a 

NATO Institute on Spinal Cord Inju- 
ry.—The NATO Institute on Spinal 
Cord Injury Rehabilitation Engineer- 
ing will be held May 11-23, 1981, at 
Stoke Mandeville Hospital, England. 
Contact Blaine 5. Nashold, Jr, MD, 
Division of Neurosurgery, Duke Uni- 
versity Medical Centef, Durham, NC 
27710. 


Western Institute on Epilepsy.—The 
annual institute for professional and 
lay persons will be held Feb 17-19, 
1981, in Reno, Nev, at the Harrah’s 
Convention Center. Included is a two- 
day Geigy Sympesium. Contact Albert 
F. Peterman, MD, 850 Mill St, Reno, 
NV 89502. 


Western EEG Society.—The annual 
scientific meeting and physicians’ 
EEG training coarse will be held Feb 
19-21, 1981, in Reno, Nev, at the El 
Dorado Hotel. Contact Jack A. Mad- 
sen, MD, Room 2B427, 50 N Medical 
Dr, Salt Lake City, UT 84182. 


American EEG Society.—The Ameri- 
can EEG Society announces the 
appointment of Fay S. Tyner as exec- 
utive secretary and the relocation of 
the executive office to 2163 Northlake 
Pkwy, Suite 105, Tucker (Atlanta), GA 
30084. 
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Your diagnosis may take 
just 5 minutes. 


She may have to live with 
the therapy for 10 years. 


1980 Warnesr-Lambert Company 


Voluntary hyperventilation 
producing brief, clinical seizure 
of 5-80 second duration!... EEG 
showing 3-per-second spike- 
wave forms...confirming your 
diagnosis: absence seizures 
(petit mal). 

For effective management of 
absence seizures, sometimes 
spanning a decade or more of 
continued drug therapy, con- 


sider ZARONTIN® (ethosuximide). 


Why ZARONTIN? Because 
crucial factors concerning its 
long-term use are a matter of 
extensive record: 









è Well-known speciticizy—does 
not mask developing tonic- 
clonic activity in susceptible 
patients. 

@ Well-known efficacy against 
absence seizures. 

è Well-known safety. 

è Predictably compatible with 
barbiturates. 

@ Low daily cost to patients. 
ZARONTIN... the drug of 

choice in absence epilepsy. Its 

last 20 years of experience mcy 
make her next ten ecsier to 

live with. 


1/Livingston S, Pruce I: Petit mal 
epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/Livingston S, Pruce I, Fauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARONTIN 


(ethosuximide, us) 





Capsules/Syruo 
250mg 250mg/5ml 


the drug of choice 
in absence epilepsy 


PARKE-DAVIS 


Please see brief summary of prescribing information on following page. 
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ZARONTIN Capsules 

(ethosuximide capsules, USP) 

ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed. 

Ethosuximide is capable of Producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studiés 
are advised for all patients receiving the drug 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women Cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects, The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
Cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential 
Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially ħazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients. 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status 
Adverse Reactions 
Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia 
Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions 
Integumentary System: Dermatologic manitesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes 
Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism TJ 


NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 


Needed to join busy, growing 
department in a multispecial- 
ty clinic. 


Contact 


K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C. Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 


Neuromuscular Disease fellowship 
available July 1, 1981 1-2 years at 
integrated VA and KU Medical 
Centers. Multi-disciplinary pro- 
gram doing approximately 1000 
EMG’s (including single fiber) and 
more than 100 muscle biopsies a 
year. Morphology, electrophysiolo- 
gy and clinical approach to NMD 
emphasized in a clinical research 
setting. Research opportunities. 
Send letter with recent C.V., 3 
letters of reference to Barry W. 
Festoff, M.D., Director NMD Pro- 
gram, Department of Neurology, 
University of Kansas Medical Cen- 
ter, 3900 Rainbow Blvd., Kansas 
City, Kansas 66103, an equal 
opportunity affirmative action em- 
ployer. Applications are sought 
from all qualified people regard- 
less of race, religion, color, sex, 
disability, veteran’s status, nation- 
al origin, age, or ancestry. 





CLINICAL NEUROPHYSIOLOGY 
FELLOWSHIP AT THE 
UNIVERSITY OF KENTUCKY 


Research and clinical training in 
EEG and multi-modality evoked 
potentials in neonates, children 


and adults is available beginning 
July 1, 1981. Interested candi- 


dates should send statement of 
interest and curriculum vitae to 


Augusto C. Lastimosa, M.D. 
Director, Laboratory of 


Clinical Neurophysiology 
Neurology Department (MS 129) 
Albert B. Chandler 
Medical Center 
Lexington, Kentucky 40536 
Equal Opportunity Employer 








We can do 
much more 
together. , 





PARKE-DAVIS 
PARKE-DAVIS 


Division of Warner-Lambert Company 
PD-JA-2153-1-P-(4-77) Morris Plains, NJ 07950 





In Parkinson's disease: 


-Now-more than ever- 
practical from the start 


Sinemet 25/100 


containine 25 mg carbidopa’ and 100 mg levodopa . p> 





* To initiate therapy 
SINEMET 25, 100 is particularly suitable for starting therapy. 


To adjust <herapy in selected patients 
SINEMET 25, 100 provides adjustment options for patients already on SINEMET 
who requ & either relatively less levodopa or relatively more carbidopa. 


To hele minimize gastrointestinal reactions 

SINEMET 25.100 provides a carbidopa-to-levodopa ratio of 1:4, whereas 

the other cosage forms of SINEMET contain a 1:10 ratio. This relatively higher 
oroportior of carbidopa may reduce or eliminate the nausea and vomiting 
experienced Dy-some patients receiving SINEMET 10/100. 


Important comsiderations before initiating therapy 
@SINEMET 's contraindicated in: 

‘e Patients receiving monoamine oxidase inhibitors. These inhibitors must be 

discontinued atlesst two weeks prior to initiating therapy with SINEMET. 

e Patients with known hypersensitivity to this drug. 

® Patients wih narow-angle glaucoma. (Patients with chronic wide-angle 

glaucoma may be treated cautiously with SINEMET provided the intraocular 

pressure s wall controlled and the patient is monitored carefully for changes in 

intraoculer pressure during therapy.) 

® Patient with suspicious, undiagnosed skin lesions or a history of melanoma. 


Because of increased brain dopamine levels, both therapeutic and adverse 
reactions (specifically involuntary movements and mental disturbances) occur at 
lower doses and more rapidly with SINEMET than with levodopa. In order 

to reduce adverse reactions, it is necessary to individualize therapy and monitor 
the patient close during periods of dosage adjustment. The occurrence of 
involuntary movenrents may require dosage reduction. Blepharospasm may be a 
useful early sgn of excess dosage in some patients. 

Instruct patients net to take levodopa with SINEMET unless you specifically 
recommend t. 
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Dosage Guidelines 

Individualized dosage—a key to clinical 

success with SINEMET 

@ begin when symptoms interfere with 
normal activities 

@ adjust as necessary to help maintain 
relief of symptoms 


Start with 


SINEMET” 25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


one 25/100 tablet t.i.d. 


The option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 

lf necessary to control symptoms, dosage 
may be increased by one tablet every day 
or every other day until a dosage of six 
tablets of SINEMET 25/100 or SINEMET 
10/100 a day is reached. When it is evident 
thaf*patients need more levodopa— 


Transfer to 


SINEMET” 25/250 


containing 25 mg carbidopa* 
and 250 mg levodopa 


one 25/250 tablet t.i.d. 


If still further titration is necessary, dosage 
with SINEMET 25/250 may be increased 
by one-half or one tablet every day or 
every other day to a maximum of eight 
tablets a day. Most patients can be main- 
tained on three to six tablets of SINEMET 
25/250 a day given in divided doses (t.i.d. 
or q.i.d.). If additional titration is needed, 
see full prescribing information. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 
8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous levo- 
dopa requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET 10/100 or SINEMET 25/100 
ti.d. or q.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosages may 
have to be adjusted accordingly. 


* anhydrous equivalent 
For full details of dosage and 


administration, see prescribing 
information. 








Now—more than ever—practical from the start 


Sinemet 25/100 


containing 25 mg carbidopa* and 100 mg levodopa 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with S NEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma. 

Because levodopa nay activate a malignant 
melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levodopa 
dosage. See Dosage and Administration section 
of full prescribing information.) Patients taking 
SINEMET should be instructed not to take addi- 
tional levodopa unless prescribed. 

As w'th levodopa, SINEMET may cause invol- 
untary movements ard mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. All 
patients should be observed carefully for develop- 
ment of depression with concomitant suicidal ten- 
dencies. Treat with caution patients with past or 
current psychoses, Because carbidopa permits 
more levedopa to reach the brain and, thus, more 
dopamine to be formed, dyskinesias may occur at 
lower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may 
require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias, In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral end skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires ‘hat anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers 

Usage in Children’ Safety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renal function are recommended during 
extendec therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautious y with SINEMET provided 
intraocular pressure is well controlled and patient 
iS monitored carefully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this season, SINEMET should be given cau- 


tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyroprenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary move- 
ments. Other serious adverse reactions are mental 
changes including paranoid ideation and psy- 
chotic episodes, depression with or without de- 
velopment of suicidal tendencies, and dementia 
Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia, vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duodenal 
ulcer, hypertension, phlebitis, hemolytic anemia, 
leukopenia, and agranulocytosis have occurred 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness and 
faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphor a, mus- 
cle twitching and blepharospasm (may be taken as 
an early sign of excess dosage; consider dosage 
reduction at this time), trismus, burning sensation 
of tongue, bitter taste, diarrhea, constipation, flat- 
ulence, flushing, skin rash, increased sweating, 
bizarre breathing patterns, urinary retenton, uri- 
nary incontinence, diplopia, blurred vision dilated 
pupils, hot flashes, weight gain or loss, dark sweat 
and/or urine, oculogyric crises, sense of stimula- 
tion, hiccups, edema, loss of hair, hoarseness, 
priapism, and activation of latent Horner's syn- 
drome. 

Abnormalities in laboratory tests may include 

elevations of blood urea nitrogen, SGOT, SGPT, 
lactic dehydrogenase, bilirubin, alkaline phospha- 
tase, protein-bound iodine, and positive Coombs 
test. More commonly, levels of blood urea nitro- 
gen, creatinine, and uric acid are lower during 
administration of SINEMET than with levodopa. 
Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa; however, 
pyridoxine is not effective in reversing the actions 
of SINEMET. 
How Supplied: Tablets SINEMET 10/100 and 
SINEMET 25/250 are supplied in bottles of 100, 
and in single unit packages of 100. Tablets 
SINEMET 25/100 are supplied in bottles cf 100. 
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For more detailed information, 
consult your MSD representa- 
tive or see full prescribing e 
information. Merck Sharp & 
Dohme, Division of Merck & 
Co., INC., West Point, Pa. 19486 
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Where are all the doctors now? 


According to data management experts at the American Medical Association, the AMA Physi- 
cian Masterfile requires updating at a rate of about 30-33% annually due to changes in 
address, specialization, specialty certifications, and attrition due to death and retirement, as 


well as new physicians (a 


ut 80,000 more now than in 1973). These inexorable changes make 


a new directory of physicians in the U.S. an absolute requirement. The 27th Edition of the 
American Medical ain containing this new and updated information on American 
o 


physicians is now available 


r the first time since 1973. The new 5-volume edition containing 


the most current AMA data together with a Directory of Women Physicians is, indeed, an 


urgent necessity. 





The 1979 American Medical Directory 


À T . . . ag Teg 
¿Æ The official directory of the American Medical Association 


ef 


The American Medical Directory has been published 
agan, “or the first “ime since 1973. Now in its 27th edition, 
this is the cfficiel directory of the American Medical 
Mssocration, containing biographical and professional 
Gata o7 ower 445,000 U.S. physicians—and is the single 
most comprehensive and reliable reference to American 
physicians availabe 

Derived ‘rem “hə constantly updated AMA Physician 
Masterfile—end crcanized by alphabetical index and 
ceographic recister—the first four volumes provide key 
pro*essional and d=mographic data on every physician, in- 
cluding rsicd&nts, ir direct patient care, administration, 
teaching, sarc, and other activities. Each listing in- 
cludes full rame. address, year of license, school of 
medica! education end type of practice, with primary and 
seconcary specialties (from allergy to urology) and 
Specialty Board cert fications. 

Special ~eference sections include the same detail 
data for Federal service doctors (Army, Navy, Air Force, 
V.A, & US.PF-S.) and U.S. doctors in foreign countries. 
The fif-f volume, the Directory of Women Physicians, con- 
tairs alphabetical ard geographical listings complete with 
pro’ ess onal and d®=nmographic data for women physicians. 

Another useful eature 
‘of the 27th Editior is an un- 
bound plasticized zcde sheet, 
provid ng æady ree ence for 
coce cesiqnetions of medical 
school, specialty, ard 
certification date. 





PSG Publishing Gompany, Inc. 
545 Great Road, Limleton MA 01460 





In all, the 27th Edition of the American Medical Direc- 
tory is an essential and practical reference for medical 
institutions, insurance companies, asscciations and 
libraries—and for all others requiring a reliable physician 
reference. 

Call 800-225-5020 (toll-free) or write PSG Publishing 
Company for further information or to order your set of the 
1979 American Medical Directcry. 

The current printing is limited, so you should act 
quickly to avoid delays and possible disappointment. 


S/J 
The 1979 American Medical Directory, 27th Edition 


$225°° 


Yes, please send me the 5-volume ~979 American 
Medical Directory, includirg the Direc-ory of Women 
Physicians. 


U.S. price, (plus 8% sēles tax, MA addresses only) and i 
$4.75 shipping sosts $250.00 outside U.S. Prepaid 
orders—save shidping charge. | 


O Check enclosed for $225.00—and | save the $4.75 shipping charge. (MA residents 
add $11.25 sales tax.) 


Please bill me for $229.75 (US only) and appropriate taxes. Purchase Order 
number and authorized signature are mcluced below. 











Organization P.0.# : 
Name Title 

Address 

City ea eS SS Sta he ie sa OS eae 


Authorized Signature 
PSG Publishing Company 545 Great Road. Littleton, MA 01460 





New light from a trusted source 


Since the turn of the century, 
Mead Johnson has earned 
the trust of the medical community 
to produce quality medications 
in a variety of therapeutic categories. 
Now, Mead Johnson research efforts 
in psychopharmacotherapy 
have brought to light new medications 
for depressed and anxious patients. 
Venturing into promising new areas of therapy 
is a Commitment at Mead Johnson. 
Whether producing antibiotic, anticancer, 
cardiovascular or psychotropic medications, 
we will apply our pharmaceutical expertise 
in new and challenging ways 


for the benefit of generations to come. 


Mead Himan 


PHARMACEUTICAL DIVISION 


79880 Mead Johnson 
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Medicine today! L 


information network! 


COMPUTERS AND MEDICINE 


Resources b Administration Developmental 
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Clinical i Books Financial -æ Experimental 
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l 
This bi-monthly publication is an invaluable | 

) r i source of information on the latest develop- l 
Diagnostic {| ẹ Meetings ments in medical computing technology. 4 
Produced by the AMA Computer Systems in i l 

Medicine Program, Computers and f Subscriber Services | 

Medicine reports on the ways computer techs Medical l 

technology is used clinically and administra- @ 535 N. Dearborn St ] 

tively in private practices, hospitals, clinics, 7 Chicago, IL 60610 I 

and medical societies. L | wish to subscribe to Comput- l 

7 ers and Medicine for the period - 
| 

l 

l 

l 

| 

l 

l 

| 
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The format of Computers and Medicine Z *indieatse below. Enclosed is my 





Laboratory emphasizes brief articles which convey the Yo check (payable to AMA) for 
fundamental concepts involved in applica- A $ 
tions currently in use, as well as those in 2 L 1 year subscription, 6 issues 


$12 U.S. and U.S. Poss 
developmental and experimental stages. In- Fá O 2 year subscription, 12 issues 


formation on whom to contact for more de- P $20 U.S. and U.S. Poss. 
tails is also included. 0 
S Name 


Plug into the medical computing ins Adages 


tion network; subscribe to Computers and P it See 
ity/State/Zip 
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Guidance as clear as a 
CTsean... 


is yours in this new book. 


DISORDEFS CF THE CEREBELLUM, 
Contemporary Netrology Series Vol. 21 

By Sič Gilmar, MD, Professor and Chairman, Department of Neu- 
rology Unsersitwef Michigan Medical School, Ann Arbor, Michigan; 
James R. Bicede:, MD, PhD, Professor, Departments of Neurology 
and Prysie ogy, Lniversity of Minnesota Medical School, Minneap- 
olis, M mnescta; and Richard Lechtenberg, MD, Assistant Professor 
of Nearology, St=te Umiversity of New York, Downstate Medical 
Center Brooklyn New york. 


This superomew bock provides an up-to-date review of the 
anatomy =na@iphysioldgy of the cerebellum, complemented 
by the laest urcierstanding of the principles of localization 
of cerebe lar cisomers and clear descriptions of the com- 
mon disorders of the cerebellum. The first half provides a 
rigorous revew of enatomy and physiology emphasizing 
cerebellar famcion in terms of posture and movement. The 
second half of the book gives immediately useful clinical 
guidance in the recegnition and management of disorders 
of she cerebellum. 


Among the <icrificatt topics covered in this volume, you 
will fird: 
e modern corcepts of cerebellar function; 
e th= use cf @tericgraphy and pneumoencephalography 
inthe anatemie localization of focal disease processes; 
e imormation onthe utility of the CT scan in determining 
th=|laca'mmof ‘osal disturbances in the cerebellum; us- 
ing CT seans to visualize cerebellar hemorrhages, in- 
faretions. cr abscesses and how to follow their clinical 
course cvertime 
© a crtica! iew cf cerebellar stimulation. 


415 page= || tused. Ready March 1981. $40.00. 


Contents ‘mctad= Principles of Cerebellar Organization; Mossy 
Fiker Afferent Prejectians; Climbing Fiber and Aminergic Afferent 
Prcjections: The Cerebellar Cortex; The Responses of Cerebellar 
Neurons; Cere ar Descending and Ascending Projections; Pos- 
tural Regu’ation Animals; Cerebellar Hypotonia and Tremor; Cer- 
ebella Regulation of Movement; The Symptoms and Signs of 
Cerebellar Diseas; Dysarthria; Degenerative Diseases; Anomalies; 
Vascular D sesse; nfections; Metabolic Disorders; Neoplasms; Cer- 
rebellar Stimulation. 


On 30-cay approval p ease sendmethe book(s) 
l which | Fave indicated. 


J #41&. Gilman. Disorders of the Cerebellum. $40.00. Ready 
March 1981. 

1) 5017 Jernet & Teasdale: Management of Head Injuries. $35.00. 
Jamaary 1381 

_) 6892 Pliom& Pasrer: The Diagnosis of Stupor and Coma, 3rd Edi- 
tion: $22.00. July 1980. 

_) 5550 Livesan & Spielholz: Peripheral Neurology: Case Studies in 
Electrodi=gnesB. $21.00. January 1979. 

_| 6580 Baoh & Hor rubia: Clinical Neurophysiology of the Vestibu- 

_ tar-Syseem. $33.0. January 1979. 

_| (215 Barlow: Mertal Retardation and Related Disorders. $25.00. 

_ _Fetrusry 1978. 

— 6130 Milmceat: Pediatric Neurosurgery. $38.00. February 1978. 

— &208 Strib Blacx: The Mental Status Examination in Neurology. 
SO95 1907. 

_] $221 Wels: Dementia, 2nd Edition. $27.50. 1977. 

15385 Mert’. Rethlin & Brown: Clinical Neuroendocrinology. 
$3300 1977 


* + 0730 3=eStore: Legal Aspects of Neurologic Practice. $22.00. 


19%. 





Also of interest: 


MANAGEMENT OF HEAD INJURIES, 
Contemporary Neurology Series VoL 20 
By Bryan Jennett, MD, FRCS; and Graham Teasdale MRCP, FRCS. 


This new book examines all leve s of severity of head injury 
and all stages of management from the emergency room to 
the rehabilitation clinic. It recounts the epidemiologic as- 
pects of head injury, then describes structu-al pathology 
and discusses pathophysiology as related to management. 
Drs. Jennett and Teasdale critically evaluate modern, inten- 
sive methods of assessment ard treatment, emphasizing 
the secondary complications of h2ad injury, both intracranial 
and extracranial. The recovery process and the physical, 
mental, and social sequelae are examined in depth. The 
book concludes with guidelines for judging the effective- 
ness of treatment and a projection of future cevelopments 
in the field. 


361 pages. 104 illustrations. January 1981. $35.00. 


The figure above is a CT scan of a patient with the Dandy-Walker 
malformation. The posterior fossa contains little more than a large 
cyst. The abnormal configuration of the lateral vertricles reflects 
dysgenesis of the corpus callosum. 


An invoice will accompany the book(s) and will include a small charge for 
postage and handling, state sales tax wiil be added when appropriate. 
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nsonian patient 
can go but so far with 
‘levodopa drugs alone 









C SYMMETPEL 


\ amantadine HC] capsules 


\ vi A | simple addition 


that may take him further 


May produce a smoother response 
When using levodopa drugs alone, daily variations in 
improvement sometimes occur The addition of SYMMETRELE 
to-optimal doses of the levodopa drug may smooth out 
these day-to-day fluctuations, making life more comfortable. 












May help regain lost benefits 
For some patients, the doses of levodopa drugs 
t_requiréd to maintain an adequate response to <reatment 
_ may also be responsible for troublesome side effects, 
he. necessitating a subsequent reduction in dosage, and an 
- ultimate'reduction in efficacy. Adding SYMMETREL to tae 
lowered levodopa drug regimen may help to restcre these 
lost therapeutic benefits. 


Rapid therapeutic response 
For the patient about to begin levodopa drug therapy, 

concurrent therapy with SYMMETREL can produce a rapid 
‘therapeutic response, often within 48 hours. The dosage of 
SYMMETREL should be maintained at 100 mg once or twice daly, 
wai the daily dose of the levodopa drug is gradually increased to 
achieve optimal benefit. 
j For the patientwho is receiving high doses of other antiparkinson drugs, 
wm. the mmitial Gose of SYMMETREL is 100 mg daily. After one to several weeks at 
ee. 100mg once daily the dose may be increased to 100 mg twice daily, if necessary. 


Endo LaboratoriesInc. 
Subsidiary of the DuPont Company qı 


Garden City, New York 17530 


*Levodopa drugs include levodopa and also carbidopa. levodopa comkinations. 
SYMMETREL is a DuPont registered U.S. trademark 


Please see following page for brief summary of full prescribing infomma ion 


. SYMMETREL iodoa 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-induced Extrapyram 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism. drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
cation. It is indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease 
SYMMETREL is less effective than levodopa. (-)-3-(3.4-dihydroxyphenyl)-L- 
alanine. and its efficacy in comparison with the:anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions, there is a lower incidence of these side effects than tha! 
observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other “seizures” should be ob- 
served closely for possible increased seizure activity 

Patients witha history of congestive heart failure or peripheral edema shouldbe 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously. consistent with other medical consider 
ations, such as the presence of osteoporosis or phlebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important 

USE IN PREGNANCY SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only ai- 
ter weighing the possible risks to the fetus against benefit to the patient 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 5@ 
mg/kg/day, about 12 times the recommended human dose, but not at 37 mg/kg 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose 

NURSING MOTHERS. Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experienced a par- 
kinsonian crisis, 1e.. a sudden marked Clinical deterioration. when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con 
currently. 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure. peripheral edema, or orthostatic hypoten- 
sion. Sing SYMMETREL is not metabolized and is mainly excreted in the urine. it 
may accumulate when renal function is inadequate 

Care shou'd be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen 
tral nervous system stimulants 
ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive episodes 
Psychosis. and urinary retention. Rarely convulsions, leukopenia, and neutrope- 
nia have been reported 

Other adverse reactions of aless serious nature which have been observed are 
the following hallucinations, confusion, anxiety and irritability, anorexia, nausea 
and constipation, ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache: dyspnea, fatigue. insomnia. and a sense of weak 
ness. Infrequently. skin rash. slurred speech. and visual disturbances have been 
observed. Rarely eczematoid dermatitis and oculogyric episodes have been re 
ported 
DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 
Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 

, twice a day when used alone. SYMMETREL has an onset of action usually withir 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks ab 100 mg once daily, the dose may be in 
creased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months Benefit may be regained by increas- 
ing the dose to 300 mg daily Alternatively, temporary discontinuation of 
SYMMETREL for several weeks, followed by reinitiation of the drug. may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary. 














Dosage for Concomitant Therapy 
Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi 
tional benefit 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 m@ 
daily or twice daily while the daily dose of levodopa is gradually increased to opti 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL 
Dosage for Drug-Induced Extrapyramidal Reactions: 
Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 


divided doses 
Endo Laboratories, Inc. PIN 


Subsidiary of the DuPont Company 
Garden City, New York 11530 aaee 
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NEUROLOGY RESIDENTS 


Rush Medical College, Department of Neurology, Dr. 
Maynard Cohen, Chairman and Dr. Harold Klawans, 
Associate Chairman and Program Director, announces 
its residency affiliation with Christ Hospital’s Division 
of Neurology. 


The Division of Neurology will be accepting applica- 
tions for January 1981 and July 1981 for first and 
second year Neurology residents. Emphasis will be 
placed on clinical neurological training, however, 
research programs are also anticipated. 


Christ Hospital is an 850 bed teaching, hospital 
located in Chicago suburban Oak Lawn, IL and is an 
equal opportunity employer. 


For additional information, please contact: 


Melvin D. Wichter, M.D. 

Program Director, Division of Neurology 
Christ Hospital 

4440 West 95th Street 

Oak Lawn, IL 60453 

425-8000 Ext. 5590 





AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, 
Otolaryngologists and Audiologists. It emphasizes practical 
Clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 
course relies heavily on workshops and tutorials to give the 
participants ‘‘hands-on’’ experience in instrument oper- 
ation and test interpretation. A unique aspect of this course 
is its coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that do not pene- 
trate the tympanic membrance. 


INSTRUCTOR: Theodore J. Glattke, Ph.D. 


DATES: 
March 21-22, 1981 
Denver, CO 


Apr. 25-26, 1981 
Philadelphia, PA 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American 
Medical Association Physician Recognition Award, 16 
hours, Category II. 

FOR FURTHER INFORMATION CONTACT 
Course Coordinator, Life-Tech Instruments, Inc. 
P.O. Box 36221, Houston, TX 77036 Tel.(713) 783-6490 


Life-Tech 
Instruments, Inc. 


BOX 3622) © HOUSTON TEXAS 77036 © (713) 763-6490 
TELEX 797 364 LIFE TECH HOU 


Sept. 12-13, 1981 
San Francisco, CA 


Oct. 10-11, 1981 
New Orleans, LA 
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CSF Polyamines 


Potential as Brain Tumor Markers 


© “he ase of CSF 20lyamine levels for 
the tection ef brain tumors is dis- 
cussed with special emphasis on the use 
of CSF aclyamine tevels for the diagnosis 
and cae of za ients with medulloblasto- 
ma. 

(Anch Neuro! 38:73-74, 1981) 


he rly ection of brain tumors, 

whi-hm ght fac litate therapy and 
cure, hus been 2 goal shared by many 
investicstors aut realized by none. A 
numoe of years azo, we began our 
attermp to define the utility of CSF 
polyammre yels for the diagnosis of 
brain mumocs. Initial attempts were 
thwarted by inadequate methods, and 
even theugh current methods are 
expense aad relat-vely time consum- 
ing, they are new adequate to begin 
defining th= clinical utility of CSF 
polyemr ne cetermirations. 





See alse p 91. 





Earti= hopes of screening for brain 
tumars based on eny marker have 
been v2rtua ly abardoned. Our most 
recert evije» of CSF markers' points 
out the futilicxy cf this goal using 
availabe assays. First, CSF is not 
readi_y @ stainable. Second, even if a 
test ead be based en serum or urine, 
the lcw prevalence cf brain tumors in 
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the general population, and the imper- 
fect sensitivity and specificity of 
known tests, assure the intrinsic 
occurrence of far too many false-posi- 
tive results for a single test to be 
practical. Because of these limitations, 
attention has been focused on other 
possible uses of markers, such as use 
as a diagnostic tool in patients sus- 
pected of having a tumor, the long- 
term monitoring of patients with 
known tumor, and the short-term 
monitoring of the efficacy of a specif- 
ic course of therapy. Although all of 
these possibilities have been to some 
extent investigated, definitive data 
are available for the long-term moni- 
toring of only one tumor, medulloblas- 
toma. 

The polyamines putrescine, sper- 
midine, and spermine are of particular 
interest because these compounds 
have been related to cellular growth 
and division.’ Although no particular 
specificity for tumor growth may 
exist, clearly brain tumors contain 
higher levels of putrescine than 
normal brain tissue.’ Because the CNS 
is relatively isolated from the rest of 
the body, and the CSF bathes this 
isolated organ system, intracellular 
fluctuations in tumor polyamine levels 
might be reflected in the level of CSF 
polyamines. Increased CSF polyamine 
levels might be due to either rapid 
growth or necrosis of the tumor. 
Obviously, a variety of other disease 
processes might cause elevated CSF 
polyamine levels and must be consid- 
ered. In addition, as we will see later, 
proximity of the tumor to CSF path- 
ways is of importance. 

Our studies to date show one fully 


defined and several patertial uses for 
CSF polyamine determinations. Com- 
pared with a reference group of 
healthy adult volunteers and patients 
with a variety of neurdogical diseases 
other than tumor, we ave found ele- 
vations of CSF polyamine levels in 
patients with glioblastoma multi- 
forme and anaplastic astrocytoma.’ 
Furthermore, patients with tumor 
recurrence had CSF pelyamine levels 
significantly higher taar stable pa- 
tients. Unfortunately many false- 
positive and false-nega-ive results 
were obtained. Moreower, elevations 
did not appear to precede tumor recur- 
rence, and polyamine determinations 
added little to what we knew about a 
patient’s status by other diagnostic 
means. Attempts to relaze CSF pol- 
yamine levels to the degre of malig- 
nancy, tumor volume, or volume of tu- 
mor central low density were not re- 
warding. Only the prox mity of the tu- 
mor to the ventricular system seemed 
to be of any consequence. Based on the 
available data, it appears that CSF 
polyamine determinatiens will add lit- 
tle to our present diagnostic methods 
for monitoring tumor pregression in 
patients with these tumors. However, 
the observation that tumers adjacent 
to the ventricular system showed sig- 
nificant elevations must not be ne- 
glected, and these tumors along with 
brainstem and spinal cerd tumors 
(both close to the CSF pathways), 
must be studied in greate> detail. 
For patients with medu loblastoma, 
our results are much more definitive 
and clinically useful.’ Not only have 
we found en excellent correlation 
between patien: status and CSF 
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putrescine levels, but elevation in CSF 
putrescine level was frequently the 
earliest indicator of tumor recurrence. 
Several false-negative results have 
been obtained, but even though they 
are troublesome, they do not lead to 
inappropriate therapy. More impor- 
tantly, no false-positive results have 
been found. Any patient who showed 
elevated levels has been found to have 
recurrent tumor. (Elevations due to 
other causes such as infection or vas- 
cular disease have caused no diagnos- 
tic problem.) Thus, we feel that CSF 
polyamine determinations should be a 
routine diagnostic procedure in the 
long-term monitoring of patients with 
medulloblastoma. 

The clinical studies outlined pre- 
viously used ‘acid-hydrolyzed CSF for 
the polyamine assay. Because polyam- 
ines exist in the CSF as conjugates as 
well as the free compounds, acid 
hydrolysis of the conjugates increases 
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the amount of measurable, free 
polyamines. This procedure was used 
to. give “total” polyamine levels in 
CSF, in part to overcome what were 
initially insensitive methods. Now 
that new methods are becoming avail- 
able, it should be possible to study 
both free and conjugated polyamines 
relative to their potential clinical util- 
ity. It must be stressed, however, that 
the clinical utility of CSF polyamine 
levels in cases of medulloblastoma has 
been defined for acid-hydrolyzed (to- 
tal) polyamines, and until appropriate 
studies show that the same relation- 
ships hold true for other polyamine 
fractions, the procedure should be fol- 
lowed as described when clinical deci- 
sions might be based on the results. 
Once again, it is important to note 
that CSF polyamine levels are useful 
for monitoring patients who have 
medulloblastoma. This method shows 
promise for cases of malignant glio- 
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mas that are adjacent to the ventricu- 
lar system, but appears to be a poor 
diagnostic tool for hemispheric malig- 
nant gliomas that are distant from the 
CSF pathways. Thus, although pol- 
yamines may reflect growth activity 
or the lack thereof for a variety of 
brain tumors, the fact that these com- 
pounds cannot reach the CSF may be 
limiting. Studies of brain diffusion 
and capillary permeability of putres- 
cine” have substantiated this fact: If 
a tumor is beyond some critical dis- 
tance from the CSF pathways, pol- 
yamine elevations in the tumor will 
apparently not be reflected in the 
CSF. 
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Visua Involvement in Friedreich’s Ataxia 
end Hereditary Spastic Ataxia 


A Clinical erd Visual Evoked Response Study 


Ien R. Livingstone, MB, BCh, MRCP; Frank L. Mastaglia, MD, FRCP, FRACP; Robert Edis, MD; John W. Howe, MB, FRCS 


® Visual imwolvement was assessed in 
2° patients wth Friedreich’s ataxia and in 
17 patierts with spascic ataxia by neuro- 
ophthaimic examination and by recording 
visual evoke responses (VERs). Two 
thrds of the patients with Friedreich’s 
ataxia had some degree of visual impair- 
ment and amabnerma VER, whereas only 
three of the 17 patients with spastic ataxia 
showed <Snormalites The patients with 
Fredreich's ataxia ceuld be subdivided 
into two groups, ore with and the other 
without vssua invobe nent; there was no 
correlation betwees the presence and 
severity cf visual inro vement and age or 
duration 3 srmptoms in the group as a 
whole. Petiemts with the most severe 
degrees cf visual impairment usually had 
flat VERS whereas in less severely 
affected cases, the responses were 
reduced im araplituce, were delayed, and 
showed am increased degree of temporal 
dispersiom The findings have pathophys- 
iological #>plications and raise the ques- 
tion of he-eregeneity im Friedreich’s atax- 
ia. 

Arch Neurei 38:75-79, 1981) 


he hereditary spinocerebellar atax- 


ias camprise a poorly understood 
group o7 neurod@generative condi- 
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tions. In the absence of an identified 
common biochemical defect, they are 
generally classified in the manner 
suggested by Greenfield.’ Friedreich’s 
ataxia has distinctive features, and 
the clinical and genetic criteria for the 
diagnosis of this condition have 
recently been defined more precisely 
in the Quebec cooperative study.’ The 
term “spastic ataxia” was introduced 
by Holmes’ and has been applied to a 
more heterogeneous group of patients 
with familial or sporadic cerebellar 
ataxia associated with lower-limb 
spasticity and hyperreflexia.** Al- 
though optic atrophy and visual 
impairment have been reported in the 
spastic ataxias’’ and in Friedreich’s 
ataxia, there have been few sys- 
tematic studies to determine how 
commonly visual involvement occurs 
in patients with these conditions," 
and the pathological changes in the 
visual pathway are poorly docu- 
mented. 

The aim of the present study is to 
define and compare the incidence and 
nature of visual involvement in a 
group of patients with Friedreich’s 
ataxia and in a more heterogeneous 
group of patients with spastic ataxia 
by combining a clinical neuro-ophthal- 
mic assessment with pattern visual 
evoked response (VER) recording. 


PATIENTS 
Friedreich’s Ataxia 


Thirteen patients (six male and seven 
female) living in the vicinity of Newcastle 
upon Tyne, England, and eight patients 
(four male and four female) from Perth, 
Western Australia, were assessed as hav- 


ing Friedreich’s ataxia according to the 
clinical criteria established in the Quebec 
cooperative study. The mean age of the 
patients was 3.6 years, with a mean dura- 
tion of symptoms of 15.4 years. All patients 
had pes cavus, extensor plantar responses, 
lower-limb areflexia and proprioc&ptive 
sensory loss, cerebellar ataxia, and dysar- 
thria, and most had some degree of scolio- 
sis. The neurological disability in all 
patients was orogressive within the two 
years prior to the study. Two of the New- 
castle patients (cases 11 and 13) and one 
from Perth (ease 20) gave a history of 
progressive visual loss and had markedly 
reduced visual acuity (Talsle 1). None of the 
other patients had any visual symptoms. 
Three siblings (cases 5 through 7) and two 
sibling pairs (cases 2 and 3 anc cases 10 and 
11) came from three unrelated families in 
the Newcastle area. None of the families 
had affected members in mere than one 
generation, and inheritance was compati- 
ble with autcsomal recessive transmis- 
sion. 


Spastic Ataxia 


Seventeen patients from Newcastle upon 
Tyne had a progressive syndrome compris- 
ing lower-limb spastieity with extensor 
plantar responses, hyperactive deep tendon 
reflexes, and typical cerebellar ataxia with 
dysarthria. In 12 patients, cerebellar ataxia 
was the major component, whereas in five, 
lower-limb spasticity was the predominant 
finding. The mean age of patients in this 
group was 31.€ years, and the mean dura- 
tion of symptoms was 17 years. Ten 
patients had a family history of a similar 
neurological disorder occurring in at least 
two generations, suggesting an autosomal 
dominant pattern cf inheritance. Of these 
cases, two sibling pairs came from unre- 
lated families, and an affected father and 
son came from a family with affected 
individuals in three generations. The 
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Newcastle Casest 
6/9 N 


1/M/45 30 6/9 
2/F/25 8 6/6 6/6 
3/F/38 23 6/5 6/5 
4/F/39 24 6/9 6/9 
5/F/22 10 6/6 6/6 
6/M/33 18 6/9 6/9 
7/M/29 19 6/9 6/9 
8/M/22 15 6/9 6/9 
9/F/15 8 6/12 6/12 


18/F/23 


Table 1.—Clinical Neuro-ophthalmic Data and Visual Evoked Response (VER) 
Findings in 21 Cases of Friedreich's Ataxia* 


Optic 
Duration Visual Visual Color Disc 
of Acuity? Fields Vision Appearance VER 
Patient No./ Symptoms, § ———— gemini, 5". | semen: ———— a 
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10/F/22 14 6/12 6/12 N A TP TP Flat Fiat 
11/F/29 22 6/60 6/60 ... as: sya. A OA Flat Flat 
12/M/15 9 6/12 6/12 N N N N N D D 
13/M/23 12 6/60 6/60 ... HEN OA OA Flat Flat 
Perth Cases 
14/M/17 9 6/6 6/6 N N N N N N D D 
16/F/15 3 6/6 6/6 N N N N TP TP N N 
17/M/11 4 J8 J1 N N N N TP TP D D 
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19/F/34 27 6/18 6/12 N N N N N D D 
20/M/47 40 6/36 6/36 N N N N N Flat Flat 
21/M/15 7 6/12 6/12 N N N N N Flat Flat 





*Patients were from Newcastle upon Tyne, England, or from Perth, Western Australia. N indicates 
normal; A, abnormal; TP, temporal disc pallor; OA, optic atrophy; and D, delayed latencies of VER 


comßlex. 


{Visual acuity measured by Snellen’s chart, except in cases 17 and 18, in which Jaeger’s chart was 


used. 


Cases 2 and 3; 5, 6, and 7; and 10 and 11 were siblings from three unrelated families. 


remaining seven patients had no known 
family history of neurological disease. Sev- 
en of the 17 patients had pes cavus, and 
four had mildy impaired joint-position 
sense and vibratéon sense below the knees. 
None had scoliosis, and all had a progres- 
sive disability without relapses or remis- 
sions. In the five patients with predomi- 
nant spasticity, a myelogram had been 
performed to exclude spinal cord compres- 
sion. Two patients gave a history of pro- 
gressive visual failure and had markedly 
reduced visual acuity. None of the other 
patients had any visual symptoms. 


METHODS 


The neuro-ophthalmic examination com- 
prised measurement of visual acuity (Snel- 
len’s or Jaeger’s chart) with and without 
correction for refractive errors, assessment 
of color vision (Ishihara’s plates), perime- 
try, and ophthalmoscopy. Retinal degener- 
ative changes and optic disc pallor were 
specifically looked for, and the severity of 
optic atrophy was graded subjectively (Ta- 
ble 1). 

Visual evoked responses were recorded 
using Ag/AgCl, EEG electrodes placed 
according to the international 10-20 sys- 
tem. The active electrode was at O, and 
the reference electrode at C, (vertex), anda 
ground electrode was placed on the fore- 
head. Stimulation was provided by an 
established technique using a black-and- 
white checkerboard pattern produced by a 
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television pattern generator.’® The fre- 
quency of pattern reversal was 2 Hz, and 
pattern reversal was locked to frame. The 
transition time for pattern reversal was 20 
ms. The screen subtended angles of 17° 
12’ x 13° at the eye, and each check had a 
visual subtense of 50’ at the viewing dis- 
tance of 1.7 m. Contrast was set to maxi- 
mum, and the luminance was kept con- 
stant. Occipital responses were averaged 
by a portable modular electromyograph 
triggered by each pattern reversal. The 
average response to 128 reversals was writ- 
ten out on an X-Y recorder. Responses to 
full-field stimulation were obtained for 
each eye. The subjects were requested to 
fixate on a 5-mm spot on the center of the 
screen and, when appropriate, wore correc- 
tive lenses. 

The latencies of the major positive com- 
ponent (P, or Piw) and of the negative 
peaks preceding (N,) and following (N.) the 
P, peak were determined. The latency dif- 
ference between the two negative peaks 
(N.—N,) was taken as an index of the 
degree of temporal dispersion of the 
response. The amplitude was defined as 
the difference in potential between the N, 
and the P, peaks. In addition, the P, inte- 
rocular latency difference was calculated. 
These measurements were compared with 
normal values obtained from 31 healthy 
subjects by taking the mean + 2.5 SDs as 
the limits of normality. The technique used 
for measuring the VERs in the Perth 


patients has been fully described else- 
where, and the results in these cases were 
compared with the normal ranges estab- 
lished for that laboratory." 


RESULTS 
Neuro-ophthalmic Findings 


Thirteen of the patients with Fried- 
reich’s ataxia had corrected visual 
acuities of 6/9 or worse. Ophthalmos- 
copy showed severe optic atrophy in 
two of the three patients with symp- 
tomatic visual loss (cases 11 and 13), 
whereas the third had normal optic 
dises (case 20). Eight of the asymp- 
tomatic patients were considered to 
have abnormal pallor of the temporal 
side of the optic dises. Of these, five 
had visual acuities of 6/9 to 6/12, but 
only one had abnormal color vision. 
The retina appeared normal in all 
cases, and the peripheral visual fields 
were full in all cases except those with 
optic atrophy in whom they could not 
be plotted. The findings are summa- 
rized in Table 1. 

Of the 17 patients in the group with 
spastic ataxia, one showed bilateral 
optic atrophy with a visual acuity of 
6/36, and another patient with visual 
acuities of 6/12 (right eye) and 6/18 
(left) was noted to have early granular 
macular degeneration. The remaining 
patients all had corrected visual acui- 
ties of 6/9 or better and had normal 
color vision, optic discs, retinae, and 
visual fields. None of the patients in 
either group had cataracts or other 
abnormalities of the ocular media. 


VERs 


Friedreich’s Ataxia.—On the basis of } 
the VER finding, the patients with 
Friedreich’s ataxia fell into two 
groups: seven had normal responses 
and 14 had abnormal responses (Table 
2, Fig 1 and 2). Five patients had 
grossly abnormal responses with no 
recognizable components. Of these, 
two (cases 11 and 13) had optic atro- 
phy and reduced visual acuity, one 
(case 10) had temporal pallor of the 
optic discs with reduced visual acuity, 
and one (case 20) had reduced visual 
acuity but normal optic discs. Of the 
16 patients with recognizable eompo- 
nents in the VER, nine showed bilat- 
eral delays in the latency of the P., N,, 
and N, peaks. Of these, two (cases 14 
and 17) also had mildly increased in- 
terocular P, latency differences of 8 
ms and 10 ms, respectively (normal 
upper limit, 6 ms). Seven of the nine 
patients with prolonged VER laten- 
cies also had abnormally long N,—N, 
intervals, indicating an increased de- 
gree of temporal dispersion of the 


response. 
. 
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There wes no correlation between 
gge or duretion ef neurological symp- 
toms and tae F, latency or any other 
VEE parameter. In the ten Newcastle 
patients with recognizable VER com- 
ponents, there was a significant 
inverse correlation between P, latency 
and the amplitude of the response 
(r = —688, P < .01) (Fig 2, right) and 
between tbe N.—N, interval and 
amplitude e = —.6, P< .01). The 
VERS im the six Perth patients 
showed a similar trend, but the corre- 
lation coefficients im this small group 
of patients: were not statistically sig- 
nificant. As shown in Fig 3, there was 
ar inverse corretation between the 
VSR amplitude and visual acuity in 
the Neweascde patients (r = —.6815, 
P< 01). 

Of -he neleted subjects, two siblings 
(cases 2 and 3) had normal neuro- 
opathalmie walues and normal VERs. 
Two cf the tree sib ings from anoth- 
er family (eases 5 through 7) had 
abnormal VERs. All three showed 
tempera! pal‘or-ef the optic discs, but 
other neurs-ophihalmic measure- 
ments were normal. The P, latency 
was most prolonged in the eldest 
sibling (case =) amc was normal in the 
youngest (esse 5). Another two 
sib ings (cases 19 and 11) from an 
unrelazed family beth had grossly 
abrormal VERs. The elder sibling 
(case 11) had advanced optic atrophy 
wita a five-year history of progressive 
visual loss. whereas the younger sister 
(case 1D) kad no visual symptoms but 
| had a redueed visual acuity (6/12, 
6/12), anpzired eolar vision, and tem- 
poral pallor of the discs. 

Soastic Ataxga.—Only three of the 17 
subjects im this reup had abnormal 
VERs. In two cases, the P, latencies 
and N.—N, intervals were increased, 
but the respenses were of normal 
amplitude. Jn= df these two patients 
showed evidence of granular macular 
degeneration with a visual acuity of 
6/12, 6/12, whereas tthe other showed 
no retinal er eptie disc changes and 
had a v suai acuity ef 6/9, 6/9. A flat 
VER was feund bilaterally in a third 
patient with optie atrophy and a 
visuel acuity af 6/38, 6/36. All VER 
measurements were normal in the 
other patients m this group. 


COMMENT 


The recognition of visual involve- 
ment in Sriedr=ch’s ataxia dates back 
to Friedreiea bims=If, who in 1876's 
described a zase im which optic atro- 
phy was observed during life, and 
atrophy of tae opiie merves was con- 
firmed pest mortem. Subsequently, 
the reported incidence of visual 
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Table 2.—Visual Evoked Response Latency and Amplitude Values 
in 21 Cases of Friedreich's Atax.a* 


P, Latency, ms 


N, — N, Interval, ms Amplitude, „V 


Newcastle Cases 


114 
124 124 
104 104 
118 118 
116 116 
1647 1647 
140} 140} 
164+ 164} 
176+ 172+ 
Flat responses 
Flat responses 
140} 142} 
Flat responses 

90-131 


3 
4 
5 
6 
7 
8 
9 
10 


=a} os] oo 
vj nj -= 


Control range 


1247 1167 
100 100 

102 105 

114} 1247 
126} 1247 
120} 126} 
Flat responses 
Flat responses 


Control range 85-113 


76 


= 
o 


108+ 104+ 
1167 1167 
184} 1687 
Not recognizable Fla responses 
Not recognizable Fla responses 
132+ 1567 45 4 

Not recognizable Flat responses 

46-97 1-21 


n| el > 
a a 


Perth Cases 


96t &6t 
62 64 
50 S0 
116} 1187 
1167 1137 
Not recognizabie 
Not recognizabie Flat responses 
Not recognizabse Flat responses 
40-77 2-21 





*Patients were from Newcastle upon Tyne, England, or from Perth, Western Australia. 
{Value outside normal range. Control range was mean + 2.5 SD. 
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Fig 1.—Visual evoked response recordings of three patients with Friedreich's ataxia. 
Case 3, normal responses; case 8, delayed P, latency with increased temporal d-spersion 
of complexes; case 10, flat unrecognizable responses. 
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Fig 2.—Relationship between latency of P, component and amplitude of visual evoked response 
from each eye; left, in 31 healthy control subjects; right, in ten of the patients from Newcastle upon 
Tyne, England, with Friedreich's ataxia who had measurable responses. Vertical lines represent 
upper limit of normal range for P, latency (mean +2.5 SD). 
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Fig 3.—Relationship between visual 
evoked response amplitude and corrected 
visual acuity in ten patients from Newcas- 
tle upon Tyne, England, with Friedreich’s 
ataxia who had measurable responses. 


involvement based on tests of visual 
acuity and ophthalmoscopic appear- 
ances has varied in different series of 
cases. Bell and Carmichael’ found 
optic disc pallor in 15 of 57 cases (26%), 
whereas Sjögren’ noted optic atrophy 
in 12% of cases. In the Quebec cooper- 
ative study, Andermann et al found 
reduced visual acuity and optic atro- 
phy in four of 13 cases (30%), and 
Geoffroy et al,” who reviewed previous 
studies, reported an incidence of optic 
atrophy of 50%. Heck,’ on the other 
hand, found no evidence of optic atro- 
phy in members of a large family with 
Friedreich’s ataxia. 

The finding in the present study of 
VER abnormalities in 14 of 21 cases 
(67%), including 11 cases without 
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visual symptoms, confirms that the 
visual pathway is frequently involved 
in Friedreich’s ataxia and indicates 
that this involvement is commonly 
Subclinical. As there was no correla- 
tion between the presence and severi- 
ty of neuro-ophthalmic signs or VER 
abnormalities and the age of the 
patient or duration of symptoms, it 
would seem that these cases fall into 
two groups, one with and the other 
without visual involvement. The find- 
ings in the three sibling groups of our 
study suggest that visual involvement 
occurs in some families and not in 
others and breeds true within fami- 
lies, and that the severity of visual 
involvement in such families may 
increase with the duration of the dis- 
ease. Though the presence or absence 
of visual involvement may simply 
reflect a variation in phenotypic 
expression in different families with 
Friedreich’s ataxia, the possibility of 
genetic heterogeneity cannot, at pres- 
ent, be excluded. Other evidence for 
heterogeneity has come from the find- 
ing of a bimodal distribution for pyru- 
vate oxidation in a group of patients 
with Friedreich’s ataxia, suggesting 
that there may also be subgroups of 
patients with different metabolic 
characteristics.” 

By contrast, the incidence of visual 
involvement in the group of patients 
with spastic ataxias was much lower. 
Only three of the 17 cases studied 
(18%) had visual impairment with 
abnormal VERs, and subclinical VER 
abnormalities were not found in any 
of the remaining cases. The possibili- 
ties that there is considerable pheno- 
typic variation among such patients 
and that visual involvement may occur 
in some families and not in others are 


also apparent from previous reports. 
Marie” recorded several instances of 
optic atrophy in some of his families 
and by comparison mentioned that 
visual function was usually spared in 
Friedreich’s ataxia, an observation 
that has not, to our knowledge, been 
borne out by subsequent studies, 
including the present. Nonne in 1891” 
described three brothers who had 
spastic ataxia, two of whom also had 
optic atrophy. Brown in 1892 record- 
ed progressive visual failure in ten 
members of a large family with domi- 
nantly inherited spastic ataxia. In 
these cases, the visual involvement 


was bilateral and developed several , 


years after the onset of neurological 
symptoms. Optic atrophy was also 
noted in the families reported on by 
Ferguson and Critchley” and by Mah- 
loudji.* The occurrence of retinal 
degeneration, which was found in one 
of the present cases, has also been 
noted previously in some patients 
with these disorders.*:** 

There have been few studies of the 
VER in Friedreich’s ataxia" or in 
other forms of spinocerebellar degen- 
eration. In the present study, a corre- 
lation was found between the degree 
of visual impairment and reduction in 
amplitude of the VER, and the most 
abnormal responses were found in 
patients with the most severe degrees 
of visual impairment. In patients with 
less severe involvement, the charac- 
teristic finding was of more or less 
symmetrically delayed responses of 
reduced amplitude showing an in- 
creased degree of temporal dispersion. 
In the only other systematic study of 
the VER in patients with Friedreich’s 
ataxia, Carroll et al“ reported a simi- 
lar incidence of abnormalities, but 

. 
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their finéines differ from ours in two 
respects. First, these workers found a 
lower frequency o` increased temporal 
dispersim m responses that were 
delayed. Second, hey found that the 
ampl tuc e7 the VER was reduced in 
those cases with responses of normal 
latency, whereas m the present study 
the amp tudes of such responses fell 
within ñe normal range, and the 
respens© wth the lowest amplitudes 
were these that were also delayed. 
Certait comments can be made 
about the nature of the involvement 
of the vsua pathway in Friedreich’s 
ataxia cm te basis of the present 
findirgs. Xo evidence of retinal 
involvement was found by ophthal- 
moseopy and though electroretinog- 
raphy was nót camried out, no definite 
abnorme ities hav been found, to our 
knowledze, in other typical cases of 
Frieéreich’s ataxa.' The possibility 
of a retimal basis for the VER changes 
found is therefore unlikely. The find- 
ing of etie atrcphy in some cases 
points te a >athowgic process involv- 
ing tae =regenieulate portions of the 
visual pethway, which is in accord 
with the scenty meuropathologic data 
in the lit=ra-ure, incicating that there 
is nerve ber loss in the optic nerves” 
and eptix tracts'™’ as well as in the 
lateral geniculate body." The VER 
changes found ere nonspecific, and 
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similar changes have been described 
in patients with acute demyelinating, 
compressive, ischemic, and other path- 
ologic processes involving the anterior 
visual pathway. They differ from 
those found in patients with multiple 
sclerosis and chronic demyelinating 
optic neuropathy; in these patients, 
the VER is characteristically delayed 
but of normal or near-normal ampli- 
tude and it does not usually show 
significant increases in temporal dis- 
persion.” This implies that the 
pathophysiologic changes in the visual 
pathway in Friedreich’s ataxia are 
fundamentally different from those 
in chronic demyelination. 

The VER changes found are consis- 
tent with a process of primary axonal 
degeneration similar to that which has 
been described in the peripheral ner- 
vous system in Friedreich’s ataxia. 
The concept of a dying-back neuropa- 
thy with selective involvement of the 
longer, larger-diameter myelinated fi- 
bers, which has been considered both 
in the CNS and the peripheral nervous 
system in Friedreich’s ataxia,' is less 
readily applied to the anterior visual 
pathway since the majority (95%) of 
fibers in the human optic nerve are of 
small diameter (8 um)" and of the 
same length. On the other hand, the 
possibility of a dying-back axonal 
degeneration in the postgeniculate 
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Visual Evoked Potentials in Occipital Lobe Lesions 


Leopold J. Streletz, MD; Sung Ho Bae, MD; Robert M. Roeshman, DO; Norman J. Schatz, MD; Peter J. Savino, MD 


© Recording of visual evoked potentials 
(VEPs) to pattern reversal is considered to 
be a reliable diagnostic procedure for 
examining patients with anterior visual 
pathway lesions (optic nerves and 
chiasm). Less consistent results have 
been reported in studies of more posterior 
lesions. The VEPs were recorded in 20 
patients with occipital lobe lesions. A 
maximal VEP response (P,,) was recorded 
at the scalp electrodes situated over the 
involved occipital lobes and contralateral 
to the hemianoptic visual field defect, 
indicating a positive correlation of unilat- 
eral occipital lobe lesions, homonymous 
visual field loss, and the VEP abnormali- 
ty. 
(Arch Neurol 38:80-85, 1981) 


Visual evoked potential (VEP) re- 

cordings are recognized as a relia- 
ble diagnostic procedure in the inves- 
tigation of lesions of the anterior 
visual pathways.'* Geniculocalearine 
lesions accompanied by hemianoptic 
visual field defects also show asym- 
metrical VEPs.” We report our experi- 
ence with VEPs to pattern reversal 
stimuli in patients with occipital lobe 
lesions. 


MATERIALS AND METHODS 


Twenty patients (seven men and 13 
women) with occipital lobe lesions were 
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selected for VEP studies to pattern rever- 
sal stimuli. Ages ranged from 22 to 71 
years (mean, 56 years). All patients under- 
went neuro-ophthalmologic examination, 
including Goldmann perimetry. A comput- 
erized axial tomographie (CT) scan was 
performed for anatomical verification of 
the site of the lesion on all but one patient. 
Similarly, 20 (ten men and ten women) 
normal volunteers were studied according 
to the following technique. With the inter- 
national 10-20 system of electrode place- 
ment, five scalp electrodes were located 
transversely in the temporo-occipital re- 
gion (T;, O., O., O., and T,) with a frontal 
(F,) reference site (Fig 1). Electrodes were 
attached to the scalp with collodion jelly. 
Impedance was maintained between 1,000 
and 3,000 Q. The volunteers and patients 
were comfortably seated in a chair before a 
translucent screen on which a black-and- 
white checkerboard pattern was back-pro- 
jected (Digitimer Pattern Generator 4330). 
They were instructed to fixate on a red dot 
at the center of the screen while the 
responses were being recorded. Each eye 
was tested separately. A stimulator (Grass 
8-8) rhythmically reversed this pattern by 
deflecting a small mirror system twice per 
second. The slew rate of the mirror system 
was 2.4 ms. The patterned screen sub- 
tended 30° of the visual angle. Each indi- 
vidual square made up 1° 15’ of are. The 
luminance of the screen measured 60 foot- 
lamberts. 

The VEP signal was amplified (Grass 
8A5) with a bandpass of 1 to 1,000 eps. A 
four-channel averaging computer (Nicolet 
1072) was triggered by the stimulator. The 
analysis time was 200 ms, and 128 
responses were summated. The sampling 
rate was 1.25 kHz. The resulting VEP 
signals were recorded on an X-Y plotter 
(Hewlett-Packard 7035 B). The averaging 
process was continuously displayed on an 
oscilloscope (Tektronix RM 504) to monitor 
artifacts of electrical or biological origin. 
Individual VEPs were superimposed to aid 
in differentiating time-locked from ran- 
dom activity. The peak latency, amplitude, 
and distribution of the VEP were com- 
pared with the patients. 


RESULTS 


Full-field stimulation of 20 normal 
volunteers resulted in a VEP response 
with maximal amplitude in the mid- 
line (0z). This response was a triphasic 
wave form with negative-positive- 
negative components. The peak laten- 
cies (mean + SD) for these compo- 
nents were 71.0 + 3.6, 94.0 + 5.5, and 
134.0 + 9.5 ms. The major positive 
potential was the most consistent and 
largest component with a mean ampli- 
tude of 14.7 + 4.6 „V measured peak 
to peak from the preceding negative 
potential. Measureable amplitude 
asymmetrices at lateral occipital re- 
cording sites (O, and O.) were said to 
have a predominance on the side of 
greatest amplitude. The mean differ- 
ence in amplitude for 20 subjects was 
0.5 + 2.7 uV, which suggested no defi- 
nite predominance of either side. (The 
mean difference amplitude between 
the O, and O, recording sites was 
calculated as follows: [XnV (O, lead) — 
YuV (O. lead) OS) +[X'nV (O, 
lead) — Y’nV (O, lead) OD]/2 = ampli- 
tude difference in a subject [P., peak- 
peak].) 

In all 20 patients with occipital lobe 
abnormalities (18 occipital infarcts, 
two biopsy-proved tumors), some form 
of VEP abnormality was detected 
(Table 1). All lesions were associated 
with congruous homonymous visual 
field defects and two patients (No. 9 
and 20) displayed Riddoch’s phenome- 
non." 

In two patients (No. 19 and 20) with 
bilateral occipital lobe infaretions, 
grossly abnormal VEP wave forms 
were obtained that made determina- 
tion of predominance impossible. In 
patients 17 and 18, the peak latency of 
the major positive component was 


delayed in the absence of demonstra- 
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ble abmormaity ef anterior visual 
pattwass. Both patients had left occi- 
pita! lebe infarctions, but no definite 
amplituce asymmetry was detected. 
In 1 of 18 patients (patients 1 
through 16) *itk unilateral occipital 
lobe lesions and hemonymous visual 
field defects, -he Fs, component had 
the greatest <mplitude ipsilateral to 
the esien and eontralateral to the 
visual fied defeet This predominance 
applicd whether the right or left occip- 
ital lebe sas involved (Fig 2). Predom- 
imanees were als observed in two 
cases (Na. 8 snd 12) with superim- 
poseé ocular amd «ptie nerve lesions. 
All thre grougs (normal subjects 
and tte wo groups of unilateral left 


[six] and right [12] occipital lobe 
lesions) demonstrated highly signifi- 
cant intergroup variation with regard 
to predominance of the Ps, component 
(Fig 2). With the use of the Newman- 
Keuls method, the groups were found 
to differ significantly among them- 
selves (P < .01 for normal vs right and 
for left vs right and P< .05 for 
normal vs left). Although differences 
in amplitude were dissimilar between 
groups, this measurement was not 
effective in distinguishing individual 
patients with unilateral occipital ab- 
normalities from normal subjects (Ta- 
ble 2). 

Despite this limitation under some 
clinical circumstances when an occipi- 


Fig 1—Normal computerized tomographic scan indicating location of recording elec- 
trades in elatior tc occipital lobes (top). Visual evoked potentials show symmetrical 


distrib utior of P, cenponent (bottom). 
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tal lesion was suspected and objective 
laboratory confirmation was needed, 
this technicue proved tc be a useful 
adjunct to the neuro-opithalmologic 
evaluation (Table 1, patients 6, 9, and 
10). 


REPORT OF CASES 


Case 15.— A 64-year-old woman noted the 
sudden onset of inability to see to on the 
right three months prior to examination. 
This remained unchanged aid was unac- 
companied by neurologic or visual symp- 
toms. Neuro-ophthalmiec examination re- 
vealed visual acuity of 6/6 bi aterally. The 
results of pupillary and opkthalmoscopic 
examinations were normal. An exquisitely 
congruous right homonymous hemianoptic 
scotoma was Getected on visual field test- 
ing. Neurologiz examination gave normal 
results. Potassium perchlorate brain scan 
and skull x-ray films were nornal. An EEG 
was normal, bat VEP testinz revealed a 
left-sided predominance. Comouterized to- 
mographic scan revealed a low-density 
area in the left occipital lobe consistent 
with infarction (Fig 3, left). 

Case 5.—A 46-year-old man Ead a convul- 
sive seizure dsorder. A large occipital 
meningioma wes discovered aid removed. 
He remained well fer four yeers, when he 
had another generalized seizure. Following 
removal of a reeurrent occipital meningio- 
ma, he complained of decreased vision. His 
visual acuity was 6/6 bilaterally. Perimetry 
revealed a left inferior homonymous para- 
central scotome. Pupillary reaction and 
results of ophtaalmoscopy were normal. 
The CT scan revealed eneepialomalacia 
and focal dilaticn of the occip-tal horn of 
the right lateral veatricle. The VEP dis- 
closed predominance of the Ps, component 
over the right temporo-occip tal region 
(Fig 3, right). tá 


COMMENT 


In studies of cerebral lesions pro- 
ducing homonymous visual field de- 
fects, flash st mulation VEPs have 
demonstrated reduction in emplitude 
of early companents of the response 
recorded from cccipital leads ipsilater- 
al to the side of the lesion** There 
are, however, considerable difficulties 
between patients and within individu- 
al patients in distinguishmg such 
changes from normal variations with 
the flash technique. Earlier investiga- 
tions with full-field pattern reversal 
techniques have not identified consis- 
tent abnormalities in posterior visual 
pathway lesions.*“ 

One difficulty in the interpretation 
of pattern-reversal VEP findings is 
the parodoxical lateralization of the 
normal half-field response ia trans- 
verse temporo-cccipital scald leads. 
Barrett et al reported that the half- 
field responses in referent.al and 
bipolar recordings appeared asym- 
metrical and had a potential maxi- 
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Patient/Age, 
yr/Sex 


1/47/M 


2/70/F 


3/67/F 


4/36/M 


5/46/M 


6/59/F 


7/65/F 


8/71/M 


10/22/F 


Clinical 
Diagnosis 
Occipital lobe 
infarction (R) 


Occipital lobe 
infarction (R) 


Occipital lobe 
infarction (R) 


Occipital lobe 
metastasis (R) 


Occipital lobe 
meningioma 


(R) 


Occipital lobe 
infarction (R) 


Occipital lobe 
infarction (R) 


Optic atrophy 
(L), occipital 
lobe infarction 
(R) 


Occipital lobe 
infarction (R) 


Occipital lobe 
infarction 
(R), migraine 
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Computerized Tomographic 
Scan 


Low-density area 
R occipital lobe 


Low-density area 
R occipital lobe 


Low-density area 
R occipital lobe 


Low-density area 
R occipital lobe 


Low-density area 
R occipital lobe 


Low-density area 
R occipital lobe 


Low-density area 
R occipital 
lobe 


Visual 
Evoked 
Potential 


Predominance 
R side 


Predominance 
R side 


Predominance 
R side 


Predominance 
R side 


Predominance 
R side 


Predominance 
R side 


Predominance 
R side 


No response (OS) 


Predominance R side 


(OD) 


Predominance 
R side 


Predominance 
R side 
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Table 1.—Twenty Patients With Occipital Lobe Lesions (cont) 


Clinical 
Diagnosis 


Occipital lobe 
infarction (R) 


Occipital lobe 
infarction (R), 
maculopathy 
(R), and aque- 
ductal stenosis 


Occipital lobe 
infarction (L) 


Occipital lobe 
infarction (L) 


Occipital lobe 
infarction (L) 


Occipital lobe 
infarction (L) 


Occipital lobe 
infarction (L) 


Occpital lobe 
infarction (L) 


Bilateral 
occipital lobe 
infarctions 


Bilateral 
occipital lobe 
infarctions 
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Computerized Tomographic 
Scan 


Low-density area 
R occipital lobe (7), 
cortical atrophy 


Ventricular 
dilation, 
R occipital 
porencephaly 


Low-density area 
L occipital lobe, 
cortical atrophy 


Low-density area 
L occipital lobe 


Low-density area 
L occipital lobe 


Low-density area 
L occipital lobe 


Low-density area 
L occipital lobe 


Not done 


Low-density area 
both occpital lobes, 
R>L 


Low-density areas 
both occipital lobes, 
hydrocephalus 


Predominance 
R side 


Predominance 
L side 


Predominance 
L side 


Predominance 
L side 


Predominance 
L side 


Symmetrical 
but delayed 


Symmetrical 
but delayed 


Grossly 
abnormal 
wave forms 


Grossly 
abnormal 
wave forms 
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Table 2.—Predominance of P,, 
Component of 
Visual Evoked Potential 


Occipital 
Lobe Lesions 


Mean 
difference, 
pV 

SD 

n 








mum for the major positive compo- 
nent (P,,.) on the side ipsilateral to the 
stimulated side of the visual field.’ 
They proposed a simple dipole model 
to explain their findings and located 
the cortical generators for this compo- 
nent of the response in the posterome- 
dial surface of the occipital lobes. In 
this model, the scalp electrodes located 
in the midline and lateral sites in the 
temporo-occipital region ipsilateral to 
the stimulated half field are best 


Fig 2.—Correlation between side of lesion and visual evoked potential predominances in 
18 patients and 20 control subjects. Scattergram shows mean differences (P,,) in 
amplitude (microvolts) in patients with right (top) and left (middle) occipital lobe lesions 


compared with control subjects (bottom). 


(A) 


won mn 
18/1000 W 
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aligned to record from the generators 
in the contralateral visual cortex. This 
finding was confirmed in nine healthy 
subjects and was used to predict the 
type of response asymmetry to be 
found in cases of homonymous hemia- 
nopsia with full-field stimulation. The 
full-field response in patients with 
hemispherectomy and occipital lobec- 
tomy have subsequently shown the 
predicted lateralization of the re- 
sponse to the side of the surgical 
removal.?!!* Thus, unilateral occipital 
lobe lesions paradoxically leave unaf- 
fected responses recorded on the side 
of clinical involvement that are gener- 
ated in the intact contralateral occipi- 
tal lobe. 

The VEP findings in our patients 
with occipital lobe abnormalities are 
consistent with this hypothesis. A 
demonstrable predominance of the P., 
component was present over the 
involved side in 88% of our patients 
with unilateral occipital lobe lesions 
and a homonymous hemianoptic visual 
field defect. Similar findings have 
been reported by Carlow and Rodri- 
guez" in studies of posterior cerebral 
dysfunction with this technique (tran- 
sient pattern response). 

We confirm a positive correlation 
between occipital lobe damage, ho- 


Fig 3.—Left, Right homonymous 
hemianoptic scotoma, low-den- 
sity lesion of left occipital lobe, 
and left-side predominance of 
P,, component of visual evoked 
potential (case 15). Right, Left 


homonymous visual field defect, 
low-density lesion of right occi- 
pital lobe with craniotomy de- 
fect, and right-sided predomi- 
nance of visual evoked potential 
(case 5). 
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monymous visual field defects, and 
abnormalities of the VEP, especially a 
predominamee of the P,, component 
ipsilateral to unilateral lesions. The 
presence o° asymmetry on VEP alone 
is not prinze facie evidence of occipital 
lobe eamage, sinee normal subjects 
have asymmetry in some cases. How- 
ever, when this finding is combined 
with « visaal field deficit, the asym- 
metry (with increased amplitude over 
the invelved occipital lobe) is highly 
suggestive of occipital lobe damage. 
We eautioa that cur patient popula- 
tion cempr sed exclusively destructive 
lesions, amd recent reports indicate 
that iritative lesions may show a 
reversal cf the patterns we de- 
scribe ™* 

The-abnermal wave forms detected 
in aur two patients with bilateral oc- 
cipitalllcbe lesions probably arise from 
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grossly disorganized generators in 
preserved calcarine cortex or visual 
association areas. The delayed peak 
latencies and symmetrical appearance 
of responses in two patients with left 
occipital lobe lesions is more difficult 
to explain. Ashworth et al" reported 
such VEP delays in an autopsy case of 
bilateral visual pathway abnormality 
(astrocytoma of corpus callosum) with 
no anterior visual pathway lesions. 
The usefulness of the VEP observa- 
tions in this instance seems limited by 
the fact that single-channel recording 
was obtained without comparison to 
control subjects from their laboratory. 
Nevertheless, the multichannel re- 
cordings of the Pe, component in our 
two patients (cases 17 and 18) indicate 
definite delays (110 and 130 ms, 
respectively), but none of our patients 
have had complete neuropathologic 
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examination. We cannot exclude sub- 
clinical anterior visual pathway in- 
volvement in our patienzs. 

Supplementation of full-field VEP 
techniques with half-field steady 
state and/or flash stimulation™! 52° 
may increase the specificity and accu- 
racy of this technique as a diagnostic 
test. Nevertheless, it is cear that clin- 
ically useful VEP abnormalities are 
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pathways, and further study of geni- 
culocalearine lesions wil clarify the 
role of this technique in evaluating 
pathologic abnormalities of the poste- 
rior visual pathways. 
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Visual Evoked Potentials 
With Hemifield Pattern Stimulation 


Their Use in the Diagnosis of Retrochiasmatic Lesions 


Yoshiyuki Kuroiwa, MD, Gastone:G. Celesia, MD 


© We measured several parameters of 
cortical potentials evoked by visual stimu- 
lation to produce a profile suggestive of 
retrochiasmatic lesions. Characteristic 
abnormal responses included (1) very low 
amplitude or absent transient visual 
evoked potentials (T-VEPs) after stimula- 
tion of the affected hemifield, (2) reversal 
of normal pattern amplitude of the T-VEP 
distribution after stimulation of the af- 
fected hemifield, (3) abnormal lateral 
occipital ratio, (4) absent or very low 
amplitude steady-state VEPs after stimu- 
lation of affected hemifield, and (5) abnor- 
mal midoccipital ratio. 

(Arch Neurol 38:86-90, 1981) 


Tre introduction of pattern reversal 

stimulation has resulted in wide- 
spread application of visual evoked 
potentials (VEPs) to detect lesions of 
the visual pathways." There is con- 
sensus about the reliability and sensi- 
tivity of this method, but there is 
controversy about its use with retro- 
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chiasmatie lesions. Asselman et al 
claimed that pattern stimulation 
failed to detect most retrochiasmatic 
lesions, while Halliday et al: de- 
scribed amplitude attenuation in the 
occipital regional ipsilateral to the 
visual field deficit. We attempted to 
settle the controversy by making 
quantitative measurements of VEPs 
produced by transient and steady- 
state hemifield stimulation. 


MATERIALS AND METHODS 


Evoked potentials were recorded from 
silver-silver chloride electrodes applied to 
the scalp with collodion. Electrodes, with 
impedances below 5,000 Q, were placed on 
the scalp according to the Queen Square 
system.’ A midoccipital (MO) electrode was 
placed 5 em above the external occipital 
protuberance. The lateral left occipital 
electrode was placed 5 em to the left of the 
MO electrode, and the left temporal elec- 
trode was placed 10 em to the left of the 
MO electrode. The right occipital and right 
temporal electrodes were placed 5 and 10 
cm, respectively, to the right of the MO 
electrode. These electrodes were referred 
to a common midfrontal reference elec- 
trode 12 cm above the nasion. Input from 
the electrodes was fed into four preampli- 
fiers adjusted to a bandwidth of 0.3 Hz to 1 
kHz. The output was fed simultaneously 
into an oscilloscope and minicomputer. The 
computer sampling rate was 3,700 sam- 
ples/s. Each evoked potential was the 
result of the summation of 120 responses. 

The subject was seated on a chair 1 m 
from a translucent screen onto which the 


pattern was projected from the rear. Pat- 
tern reversals were produced by a rapid 
lateral displacement of the checkerboard 
through one square. The entire stimulating 
field subtended an angle of 18°; each indi- 
vidual square of the checkerboard sub- 
tended 40 minutes of are measured at the 
subject’s eye. Half-field stimulation sub- 
tended 9° of arc. Full-field luminance was 
34 foot-lamberts. Stimulation was carried 
out in a partially darkened room with 
background luminance of 0.06 foot-lam- 
berts. The subjects were instructed to fix- 
ate on a red dot at the center of the screen 
during full-field stimulation; during hemi- 
field stimulation the subject fixated on a 
red dot placed 1° of arc laterally from the 
stimulated hemifield to avoid the effect of 
a “pseudofovea.” Monocular stimulation 
was used with natural pupil. 

Transient VEPs (T-VEPs) were ob- 
tained by a stimulation frequency of a 
complete pattern reversal every 600 ms. 
Steady-state VEPs were defined, accord- 
ing to Regan," as potentials evoked by 
stimulus of sufficiently high repetition fre- 
quency to result in an overlap of responses 
such that no individual response cycle could 
be related to any particular stimulus cycle, 
and were produced by pattern reversal at a 
frequency of every 106 ms. 

The T-VEP waves were classified 
according to our previous nomencla- 
ture." The first major negative wave 
(N1) was followed by a large positive wave 
(P1). A small positive wave occasionally 
preceded wave N1 and was called wave PO. 
Amplitude was defined as the distance in 
microvolts between the peak of N1 and the 
peak of P1. When N1 was missing, P1 


amplitude was measured from its onset to 
. 
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Table 1.—Normal Peak Latencies, ms 


Full Field 
aa, 


Large Large 
Negative Wave Positive Wave 


72.3 + 7.9 
73.6 + 3.9 
72.2 + 3.2 
70.4 + 7.9 
68.6 + 10.8 


Left Hemifield 
AM 


Large Large 
Negative Wave Positive Wave 


72.2 + 5.0 97.6 + 5.2 
72.3 + 4.2 97.3 + 5.6 
71.4 + 5.1 96.5 + 4.4 
72.7 + 19.3 100.3 + 18.1 
81.7 + 20.4 107.7 + 19.6 


Scag Location 


95.8 + 5.8 
95.8 + 4.7 
95.7 + 7.1 
97.1 + 12.1 


72.5 + 46 96.8 + 6.2 


Scalp Location 
Womel subjects 
L2temporal 
Lethoccipital 
Mide=copital 
Ridt occipital 
Aight -empora 
Patents with rettochiasmatic lesions 


Tes eral ipsilee al to 
Bet fieic 


Oc=pre! ipsiizeral to affected field 
Mieecspital 
Oc= ite! contralateral to 

acted fieic 


Terpas! contzalateral to 
= Scted feic 


Full-Field Stimulation 


Left Hemifield 
Stimulation 


Right Hemifield 
Stimusation 


a. 


T-VEP* S-VEP* T-VEP 

2.4 + 0.9 
3.4 + 1.7 
4.3 + 2.2 
2.1 ts 


17 +11 


1.4 + 0.7 
1.8 + 1.3 
2.6 + 1.6 


2.8 + 1.9 


1.4 + 1.1 





*T-YE "ir cates raasient visual evoked potential; S-VEP, steady-state visual evoked potential. 


its peck. The amplitude for the steady- 
state "SP was ambicrarily defined as the 
mear vaae n miccovolts of the amplitude 
of the ced of the first six consecutive 
hal wa=s measunec as the distance from 
peal to »eax. Amplitude asymmetry was 
arbicrariy cefinec æ any amplitude dif- 
feretee zueater -han 0.5 pV between 
evoked » tentials ram homologous lateral 
scalp resons. 

Tre s des wee conducted on 47 sub- 
jects subsivided inso three groups. Group 1 
cons stei °° 23 acult volunteers (ten 
women 3 men) whe were normal neuro- 
logieaily anc ephtaa mologically. Group 2 
cons.ste1 o> 16 patents with verified retro- 
chiasma- sions thet resulted in homony- 
mous heswiznopsia l+ cases) or quadranta- 
nops.a (Sve cases) Computerized tomog- 
raphy €T) eonfirmed the location of 
lesions = <ae eptie radiations, occipital 
cortex, œ bcth eee p2tal cortex and white 
matt2r. &cy 5 consisted of eight patients 
with lesitns im the-ortic nerve (five cases) 
or wth seases of the eye (three cases). 

RESULTS 

Ir the @ntrel sudjects, T-VEP con- 
sisted e zwo major deflections: N1, 
with a peak latency of 72 ms, followed 
by Pl, =ih 2 peak latency of 96 ms 
(Table B. Full-fæl] stimulation pro- 
duced smmetrica’ amplitude distri- 
bution er beth hemispheres in 63% 
af the sebjeets and asymmetric 
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responses in 37% of cases, with 25% 
higher amplitude over the left hemi- 
sphere and 12% higher amplitude over 
the right hemisphere (Table 2). The 
asymmetry varied depending on the 
eye stimulated, and only in two cases 
it was consistently present after stim- 
ulation of either eye. Hemifield stimu- 
lation was most frequently associated 
with asymmetrical amplitude distri- 
bution and higher amplitude of 
responses over the hemisphere ipsilat- 
eral to the hemifield stimulation (Fig 
1). Amplitude asymmetry with higher 
amplitude ipsilateral to the hemifield 
stimulated (ipsilateral preponderance) 
was noted in 70% of the cases; in the 
others, hemifield stimulation pro- 
duced symmetrical responses. In none 
of the cases was the amplitude greater 
over the occipital regions contralater- 
al to the hemifield stimulated. 

To improve the detection of ampli- 
tude asymmetry between the lateral 
occipital regions and to bypass indi- 
vidual absolute amplitude variability, 
the lateral occipital ratio was calcu- 
lated as the amplitude in microvolts of 
wave P1 at the lateral occipital region 
contralateral to hemifield stimulated, 
divided by the amplitude of P1 at the 
lateral occipital region ipsilateral to 
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S-VEP T-VEP S-VEP 


hemifield stimulated. The lateral oc- 
cipital ratio ranged from 0.22 to 1.17, 
with a mean of 0.61 + 03. 


Steady-State V=P 


Reversing the checker doard pattern 
every 106 ms evcked a sinusoidal 
response containing 20 cps (Fig 2). 
Amplitude distribution during full- 
field and hemifield stimulation was 
usually symmetrical over the two 
hemispheres. Hemifield stimulation 
produced symmetrical occipital re- 
sponses in 62% of the cases, ipsilateral 
preponderance in 15%, and contralat- 
eral preponderance in 2%. Of these 
23%, 16% showed ipsila-eral prepon- 
derance after transieat hemifield 
stimulation (Fig 3). 

To facilitate amplitude quantifica- 
tion, the midoccipitél rato (MOR) was 
calculated as the average amplitude of 
six consecutive nalf-waves recorded at 
the MO electrode during right hemi- 
field stimulation divided by the aver- 
age amplitude cf six consecutive half- 
waves recorded at the MO electrode 
during left field stimalation. The 
MOR ranged from 0.4 to 1.6, with a 
mean of 0.98 + 0.28. 

The normal boundaries for the 
lateral occipital ratio amd the MOR 
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Fig 1.—Normal transient visual evoked response ampli- 
tude distribution to full-field and hemifield stimulation. 
Amplitude of large positive wave is plotted in lower part 
of figure. Note ipsilateral preponderance to hemifield 
stimulation. LT indicates left temporal; LO, left occipital; 
MO, midoccipital; RO, right occipital; and RT, right 
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Fig 2.—Normal steady-state visual evoked response 
amplitude distribution to full-field and hemifield stimula- 
tion. Average amplitude is plotted in lower part of figure. 
LT indicates left temporal; LO, left occipital; MO, midoc- 








temporal. 


were placed at 2.5 times the SD above 
the mean. Ninety-nine percent of the 
normal subjects had scores below 
these values. 


Retrochiasmatic Lesions 


The T-VEP to full-field and half- 
field stimulation in group 2 revealed 
the following abnormalities. 

1. Latencies of waves N1 and P1 to 
full-field and hemifield stimulation 
were delayed in four patients (25%) at 
both MO and lateral occipital regions. 
The mean latency of wave P1 at the 
MO electrodes for this group was 
119.1 + 5.4 ms to full-field, 121.3 + 
12.2 ms to nonaffected hemifield, and 
125.9 + 17.2 ms to stimulation of the 
affected hemifield (although only in 
two. cases were responses detectable 
to stimulation of the affected hemi- 
field). 

2. Potentials evoked by stimulation 
of the affected hemifield were absent 
or had an amplitude of less than 1 uV 
in nine patients (56%). In these 
patients, responses to stimulation of 
the nonaffected hemifield were nor- 
mal (Fig 4). 
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cipital; RO, right occipital; and RT, right temporal. 






Fig 3.—Transient (left) and steady-state (right) visual evoked potential (VEP) responses 
to right hemifield stimulation of left eye in normal volunteer. Note that whereas 
steady-state VEPs are larger over left occipital (LO) region, transient VEPs are absent 
over the LO region but well represented over right occipital (RO) region. MO indicates 
midoccipital. 
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Fig 6.—Steady-state visual evoked potential in patients with 
left upper quadrantanopsia. Responses at midoccipital 
(MO) electrode are shown in upper third of figure. Note 
graphic flat amplitude distribution with stimulation of 
affected field and MO ratio (MOR) of 2:9. (MOR was 


Fig 4.Fatient with left homonymous hemianopsia from 
infarct oë right occipital (RO) lobe. Note the absence of 
visual ewokee potential to stimulation of affected field, 
whereas full-deld and right hemifield stimulation yielded 
normal sespanses. LT indicates left temporal; LO, left 


calculated as average amplitude of six comsecutive half- 
waves recorded at MO electrode during right 1emifield 
stimulation divided by average amplitude of six consecu- 
tive half-waves recorded at MO electrode during left fie 
stimulation.) LT indicates left temporal; LO. left occipital; 


——_- 


cccipite MD. midoccipital; and RT, right temporal. RO, right occipital; and RT, right temporal. 





Fig 5—Normal ipsilateral amplitude preponderance to hemifield stimulation is shown in 
right ~alf of Bustration. Pathological reversal of amplitude distribution with contralateral 
preponderaace tc stimulation of affected hemifield in patient with right homonymous 
hemianopsia is smewn in left half of illustration. LT indicates left temporal; LO, left 
occipital; MC, midaccipital; RO, right occipital; and RT, right temporal. 


3. The normal pattern ef amplitude 
distribution was reversed, with 
greater amplitude of wave P1 at occip- 
ital regions contralateral to the hemi- 
field stimulated after stimulation of 
the affected hemifield in 61% of cases 
(Fig 5). 

4. The lateral occipital ratio was 
abnormal, with values above 1.36 in 15 
patients (95%). The only patient with 
a normal lateral occipital ratio had a 
right upper quadrantanopsia. 

Steady-state VEPs did not reveal 
any abnormality during full-field 
stimulation. Hemifield stimulation of 
the affected field resulted in two 
types of quantifiable abnormalities: 
(1) Responses were absent or had an 
amplitude of less than 1 uV in 11 
patients (69%); (2) MOR was abnormal 
(value above 1.98) in 79% of the cases 
(11 of 14 cases, two not tested) 
(Fig 6). 

In group 3, the amplitude distribu- 
tion of T-VEP and steady-state VEP 
was normal. In six patients, the ampli- 
tude of responses to both types of 
stimulation was low (2 aV or more 
below the control mean amplitude), 
but still within normal values (Table 
2). The latencies of T-VEP were 
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delayed in the five patients with optic 
nerve lesions, but only after stimula- 
tion of the affected eye. The lateral 
occipital ratio and MOR were nor- 
mal. 


COMMENT 


We found that T-VEP after hemi- 
field stimulation resulted in potentials 
with the largest amplitude over the 
lateral occipital scalp ipsilateral to the 
hemifield stimulated, in agreement 
with others’ who suggested that this 
paradoxical lateralization of the P1 of 
T-VEP is related to the mesial loca- 
tion of the potential generators of the 
hemisphere contralateral to the field 
stimulated. The location of the ipsilat- 
eral electrode is optimal for recording 
potentials from the posteromedial 
aspect of the contralateral occipital 
lobe (area 17). This ipsilateral prepon- 
derance may be masked when bipolar 
recording is used rather than the 
referential recording. 

Visual evoked potentials are com- 
plex responses that vary in relation to 
the type of visual stimulus and also in 
relation to the location of the stimulus 
in the visual field, its luminance, wave 
length, and frequency of presenta- 
tion.'* The sensitivity of the system is 
emphasized by the significant 
changes in amplitude distribution 
evoked by varying the frequency of 
stimulation while keeping all other 
variables constant. At a stimulation 
interval of every 600 ms, hemifield 
stimulation evokes ipsilateral prepon- 
derant potentiaJs, whereas at an inter- 
val of every 106 ms, hemifield stimula- 
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tion evokes symmetrical potentials 
over both hemispheres. Regan and 
Richards* and Regan*® demonstrated 
that T-VEPs and steady-state VEPs 
have different features that may 
reflect activities of` different popula- 
tions of neurons in both peripheral 
and cortical regions. 

In view of these complexities, it is 
unlikely that a single characteristic or 
method of studying VEP will prove 
useful in the detection of retrochias- 
matic lesions. From our data, we 
believe that multiple measurements 
after different kinds of viswal stimu- 
lation are needed to provide evidence 
of retrochiasmatic lesions. Although 
none of the measurements we made 
was sufficiently sensitive to identify 
lesions in every case, at least two 
parameters were abnormal in every 
patient. Full-field stimulation was 
unrewarding. Uncrossed asymmetry, 
defined according to Halliday’s 
group» as an asymmetry of 
T-VEP amplitude distribution with 
lower amplitude over the lateral occi- 
pital region ipsilateral to the lesion 
during monocular full-field stimula- 
tion of both eyes, was a poor indicator 
of retrochiasmatic lesions. It occurred 
in 50% of our patients and in two 
normal volunteers (8.7% of normals); 
occurrence in normal persons raises 
serious doubts about the diagnostic 
usefulness of this finding. 

Hemifield stimulation was more 
rewarding, and the following signs 
were good indicators of retrochias- 
matic lesions: (1) amplitude less than 1 
uV or absent T-VEP after stimulation 
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of the affected hemifield; (2) reversal 
of the normal pattern of T-VEP 
amplitude distribution after stimula- 
tion of the affected hemifield: (3) 
abnormal lateral occipital ratio; (4) 
steady-state VEP that is absent or 
with an amplitude less than 1 4V after 
stimulation of affected hemifield; and 
(5) abnormal MOR. The lateral oecipi- 
tal ratios and MORs were the most 
sensitive indicators, abnormal in 94% 
and 79% of the cases, respectively. 
This abnormal profile was restricted 
to patients with retrochiasmatic le- 
sions and was not present in patients 
with optic nerve or eye pathology. 
Nevertheless, a note of caution is in 
order. Although either steady-state or 
T-VEP amplitude distribution and 
ratios are reliable, neither test has yet 
proved as sensitive as field perime- 
try. 

Last, we emphasize that 25% of 
our patients with retrochiasmatic 
lesions had delayed T-VEPs after 
either full-field or hemifield stimula- 
tion. Delayed VEPs have been consid- 
ered reliable indicators of optic nerve 
or retinal lesions. Our data sug- 
gest that this single measurement 
must now be evaluated together with 
amplitude distribution after hemifield 
stimulation. Only when amplitude dis- 
tribution is normal can we conclude 
that there is a lesion in either the 
retina or optic nerve. It is imperative 
to record VEPs from multiple elec- 
trode sites. 


This investigation was supported in part by the 
Medical Research Section of the Veterans 
Administration. 


tern reversal in one half field and its significance 
for the analysis of visual field defects. Br J 
Ophthalmol 1977;61:454-461. 

14. Arden GB, Bodis-Wollner I, Halliday AM, 
et al: Methodology of pattern visual stimulation, 
in Desmedt JE (ed): Visual Evoked Potentials in 
Man: New Developments. Oxford, England, Clar- 
endon Press, 1977, pp 3-15. 

15. Regan D, Richards WA: Independence of 
evoked potentials and apparent size. Vision Res 
1971;11:679-684, 

16. Regan D: Recent advances in electrical 
recording from the human brain. Nature 
1975;253:401-407. 

17. Starr A, Sohmer H, Celesia GG: Some 
applications of evoked potentials to patients with 
neurological and sensory impairment, in Calla- 
way E, Tueting P, Koslow SH (eds): Event- 
Related Brain Potentials in Man. New York, 
Academie Press Inc, 1978, pp 155-196. 


VEP in Retrochiasmatic Lesions—Kuroiwa & Celesia 


CSF Putrescine Levels 


The Exzymatic-Isotopic Method vs Liquid Chromatography 


Sami I. Har x, ML, Laurence J. Marton, MD 


© Twentysix samples of CSF were 
assayed for their putrescine content by 
three analytical techniques: total and free 
putrescime vels were assayed by fluor- 
emetry after separation by column chro- 
matography amd compared with putres- 
cine levels 2s assayed by the enzymatic- 
sotopic methec Putrescine levels ob- 
tained by the enzymatic-isotopic method 
correiated relaiiveiy well with free putres- 
cine levels, but ercssly underestimated 
the <esuits sbeaited for total putrescine 
values. The diference between total and 
wee putrescine values is mostly due to 
metabolites of petrescine, such as mono- 
acetyiputrescime- which account for about 
20% of the tcta putrescine value. The 
importance 3f the free putrescine level as 
a marker of CMS malignant neoplasms in 
comparison ĉo thst of the total putrescine 
Eve’ desenves investigation. 

(Arch Meuro’ =Œ:91-94, 1981) 


Tllevated CSF putrescine levels sug- 
— yest the presence of CNS malig- 
rant tumors sı& as glioblastoma mul- 
tiforme, ependymema, and medullo- 
Has-ema.* Furchermore, in patients 
with known €NS malignant neo- 
plasms, dedimiag levels of CSF pu- 
treseine sugges: a favorable response 
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to therapy, while increasing levels 
may signal relapses before they 
become clinically overt.’ Unfortunate- 
ly, however, assay for CSF putrescine 
levels has not gained popularity as a 
diagnostic and prognostic test.’ A 
principal reason for this lack of popu- 
larity is the relatively tedious and 
expensive methodology that is cur- 
rently employed. 


See also p 73. 


gabe Nace ts eee. S 
Putrescine levels in the CSF have 


most frequently been measured by 
means of column chromatography 
with fluorometric quantitation.'” 
Only a limited number of samples can 
be assayed per day. Although radioim- 
munoassay procedures have been suc- 
cessfully applied for the measurement 
of spermidine,‘ this has not been the 
case for putrescine. It is therefore 
desirable to have a rapid and less- 
expensive technique that could mea- 
sure small amounts of CSF putrescine. 
In this investigation, we studied the 
reliability of the rapid and relatively 
simple enzymatic-isotopic microassay” 
in measuring CSF putrescine levels 
and compared it with a routine ion- 


exchange chromatographic tech- 
nique.” 

METHODS 

Chemicals 


Usual laboratory chemicals were of ana- 
lytical-grade quality. [Carboxyl-'C] S-ade- 
nosyl-L-methionine (specific activity, 50.7 
Ci/mole) and putrescine dihydrochloride 
were obtained from commercial sources. 


Monoacetylpatrescine was synthesized ac- 
cording to the method of Tabor et al.” 
Briefly, putrescine, as the free base, was 
acetylated and the products of the reaction 
were purified by column chromatography 
(Bio-Rad AG 50) (H+) column chromatogra- 
phy. Monoacetylputrescine was eluted with 
1M ammonia and recrystallized as the 
hydrochloride salt. The absence of putres- 
cine and diacetylputrescine in the product 
was ascertained by thin-layer chromatog- 
raphy using zwo different selvents (formic 
acid : ammonium formate: isopropanol in a 
ratio of 1:1:4 by volume, and pyridine-n- 
butanol : acetic acid : water in a ratio of 
6:12:3:4 by volume). Structural composition 
of the product determined by mass and 
nuclear magnetic resonance spectroscopy 
showed the appropriate spectra for mono- 
acetylputrescine and the absence of spec- 
tra for the free and the diacetylated com- 
pounds. 


Sample Preparation 
anc Putrescine Assays 


Twenty-six samples of CSF were ob- 
tained by lumbar or lateral cervical punc- 
ture from a variety of patients on the 
Brain Tumor Chemotherapy Service at the 
University of California, San Francisco, 
who were urdergoing the procedures for 
diagnostic purposes. Each sample was cen- 
trifuged at 990 g for ten minutes at 2 °C; 
the supernatant was then divided into 
three portions and frozen a2 —20 °C until 
assayed by one of three different tech- 
niques: 

1. For total putrescine level determina- 
tion, 1 to 2 mL of CSF was lyophilized and 
the residues were reconstituted in 0.5 mL 
of 6N hydrochloric acid and hydrolyzed at 
110 °C for 14 to 16 hours. The hydrolysates 
were lyophilized, reconstituted in 150 uL of 
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Fig 1.—Baker’s-yeast S-adenosyl-t-methionine decarboxylase activity, measured as 
counts per minute of carbon 14-labeled CO, (*CO,) produced (ordinate) in the presence 
of 0 to 400 pmole of putrescine (circles) and 0 to 4,000 pmole of monoacetylputrescine 
(squares). S-adenosyl-L-methionine decarboxylase activity increases linearly with 
increasing putrescine concentrations, but fails to increase above “blank” in the 
presence of monoacetylputrescine even when the concentration of monoacetylputres- 
cine was tenfold higher than the highest concentration of putrescine. 


Putrescine Levels in CSF Determined by Different Analytical Methods (N = 26) 


CSF Putrescine, pmole/mL 
-3 
Chromatographic 
Assay 





Enzymatic- Differences 


Isotopic 













Free 
(Z) 


















59 258 100 —199 —41 158 

73 493 181 —420 —108 312 
100 226 92 —126 8 134 
127 183 160 —56 —33 23 
130 306 171 —176 —41 135 
132 235 182 —103 —50 53 
139 246 88 —107 51 158 
165 238 85 -73 80 153 
194 337 178 —143 16 159 
198 274 243 -76 —45 31 






—145 184 





*X is different from Y at P < .0001. 
{X is different from Z at P = .007. 
TY is different from Z at P < .0001. 
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4% 5-sulfosalicylic acid, and centrifuged at 
8,000 g for ten minutes. The supernatants 
were used for ion-exchange chromato- 
graphic separation of putrescine and its 
subsequent fluorometric quantitation with 
an amino-acid analyzer (Durrum D-500), as 
described previously.? 

2. Free putrescine levels were deter- 
mined by the same technique for total 
putrescine levels, except that the hydroly- 
sis step was omitted. 

3. Putrescine levels were determined 
radioenzymatically as described previous- 
ly’ with minor modification. Aliquots (0.1 
mL) of CSF were mixed with 25 uL of a 
solution containing 8 umole of Tris buffer, 
pH of 7.6 (at 37 °C), 0.6 umole of dithio- 
threitol, 0.05 „Ci of [carboxyl-"*C] S-adeno- 
syl-L methionine, and about 20 units of 
partially purified baker’s yeast S-adenosyl- 
L-methionine decarboxylase. One unit of 
enzyme is defined as that amount catalyz- 
ing the release of 1 nmole of CO, per 30 
minutes in the presence of saturating con- 
centrations of putrescine and S-adenosy]l- 
L-methionine.’ The reaction mixture was 
incubated for one hour at 37 °C and the 
carbon 14-labeled CO, ('*CO.) that was pro- 
duced was trapped and counted as de- 
scribed previously.» The amount of ‘CO, 
produced was linearly related to the con- 
centration of putrescine in the reaction 
mixture (Fig 1). All determinations were 
done in triplicate, and the putrescine con- 
tent was calculated from CSF aliquots con- 
taining added putrescine as internal stan- 
dards. Calculations from a standard curve, 
using 0 to 400 pmole of putrescine in 
artificial CSF (Fig 1), were run with some 
experiments and yielded similar results. 

In a separate experiment, the ability of 
monoacetylputrescine to activate baker’s 
yeast S-adenosyl-L-methionine decarboxy- 
lase was studied in comparison with 
putrescine. The assay procedure was iden- 
tical to that described for the enzymatic- 
isotopic assay for putrescine in CSF sam- 
ples. The amount of putrescine in the reac- 
tion mixture ranged between 0 and 400 
pmole, while that of monoacetylputrescine 
ranged between 0 and 4,000 pmole (Fig 
1). 

Statistical analysis of the results were 
achieved by the paired t test (two-tailed) 
and by linear regression analysis. 


RESULTS 


The CSF putrescine levels in the 26 
samples studied by the three different 
procedures are listed in the Table. 
Although each of these groups is sta- 
tistically different from the other, it is 
quite apparent that the values ob- 
tained by the enzymatic-isotopic as- 
say (X) and the free putrescine values 
assayed chromatographically (Z) are 
relatively close, and that their differ- 
ences (X minus Z) vary considerably 
in the positive and negative direc- 
tions, although in the overall trend the 
X values are higher than the Z values 
(Table). On the other hand, the results 
obtained by the enzymatic-isotopic 
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Fig 2—Linea~ reeression plots of putrescine levels in 26 CSF 
samples as determired by three different methods. Values deter- 
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CSF sare with high putrescine content is not shown, but its 
valles wet used n generation of regression lines. In enzymatic- 
isotope Jata vs tetel putrescine data analysis (circles), slope of 
lineis 1.22 ordinateintercept, + 68; and r°, .92. In plot comparing 
enzymaticisctopic data with free putrescine data (squares), 
slope ss 0.37; erdmete intercept, —47; and r°, .91. 


assay (er lower than those of total 
putresem=> assayed by chromatogra- 
phy (Y, see in three instances 
where the results of X minus Y are 
postive The means of the differences 
betwee: -he vazious groups illustrate 
this poiat (Fable). 

In awie- atzempt to evaluate the 
reletiorship between results obtained 
by the taree dff2rent methods, the 
data were compared by linear regres- 
siom amaysis. Figure 2 shows the 
resaits sorrelatinag the values obtained 
by she =mzymat-cisotopic method (X, 
on the aksessa with those obtained 
by ehromatcgradhy (total and free, Y 
ané Z, respectively, on the ordinate). 
The lmes. compatar generated as the 
bes: ft, describe an algebraic function 
Y ar Z =c + bZ where a is the ordi- 
nat2 méersept nq b is the slope. In 
the X vs ¥ analysis (Fig 2), the slope 
of the me is 1.22. This means there is 
a 1.22-fele change in the value of Y for 
every omefo.d chaage in the value of 
X, wheres the Z 7s Z correlation line 
has a slope very near unity (0.97), 
ind cating tmt X and Z values vary 
together. ‘Tre ondmate intercepts are 
of theoretice! interest only because we 
do mot heve actae] putrescine values 
belew 5° pm ale/m_. The positive ordi- 
nate mvereest co -he X vs Y line and 
the negative orGinmate intercept of the 
X vs 4 Im=corroocvate the impression 
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given by the Table that X values 
underestimate Y values and overesti- 
mate Z values. The high r? value 
denotes good correlation between any 
two sets of data. 

Figure 3 shows a similar plot 
obtained by correlating the total (Y, 
on the ordinate) and free (Z, on the 
abscissa) putrescine sets of data, both 
obtained by ion-exchange chromatog- 
raphy. The slope is identical with the 
X vs Y line of Fig 2, again demon- 
strating the intimate similarity be- 
tween the X and Z sets of data. The 
difference between the Y and Z sets 
of data is mostly due to metabolites of 
putrescine that are converted back to 
putrescine by hydrolysis. Chief among 
these compounds is monoacetylputres- 
cine. The contribution of these com- 
pounds to the total putrescine concen- 
tration varies from sample to sample, 
but on the average accounts for about 
40% of the total. The difference 
between the X and the Z sets of data 
is much smaller but real (P = .007). To 
evaluate whether this difference is 
due to an effect of monoacetylputres- 
cine on the enzymatic-isotopic assay, 
we studied the ability of authentic 
monoacetylputrescine to stimulate S- 
adenosyl-L-methionine decarboxylase 
activity. The results showed no such 
effect (Fig 1). Thus, it could be con- 
cluded that the difference between 








Free Putrescine, pmole/mL 


Fig 3.—Linear regression plot of total putrescine and free putres- 
cine values as determined chromatographically in 26 CSF sam- 
ples. One CSF sample with high putrescine contert is not shown, 
but its values were used in generation of regressian line. Slope of 
line is 1.22; ordinate intercept, + 135; and r, 95. 


data sets X and Z cannot be attributed 
to an influence of moneacetylputres- 
cine in the incubation mixture of the 
enzymatic-isotopic assay. 


COMMENT 


Several interesting points brought 
out by this study can be discussed. 
First, it appears likely that the enzy- 
matic-isotopic assay procedure can be 
utilized as an easier tecknique to esti- 
mate free CSF putrescine levels. 
Whether such an estimation would 
serve as a good screening test for CNS 
malignancies remains uncertain since 
thus far all studies have concentrated 
on the efficacy of total CSF putres- 
cine levels in detecting CNS malig- 
nancies.'* Studies of the efficacy of 
free putrescine levels determined 
either chromatographically or enzy- 
matically, as a marker of malignant 
brain tumors are needed before any 
logical conelusion can be made. 

The second point of interest is that 
monoacety!lputrescine amd other prod- 
ucts of putrescine catabolism seem to 
account for about half of the total 
putrescine level in numan CSF. 
Whether the CSF ratio cf free putres- 
cine to total putrescine remains con- 
stant or changes in certéin diseases of 
the CNS remains unkiown, but is 
worthy of future investigation. 
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Perry et al first described mono- 
acetylputrescine in the human brain 
at autopsy. Its concentration in rela- 
tion to putrescine ranged from 5% to 
20%. Seiler and Al-Therib® found mono- 
acetylputrescine in the brain of other 
vertebrates and suggested that acety- 
lation of putrescine may represent a 
major catabolic pathway for putres- 
cine in the CNS in view of the low 
diamine oxidase activity in the brain 
of mammals.” Since putrescine levels 
are known to be high in CNS malig- 
nant tumors," it would be important 
to study the ratio of monoacetylpu- 
trescine to putrescine in these 
malignant tumors. Seiler et al’? have 
already demonstrated high levels of 
putrescine N-acetyltransferase in ni- 
trosourea-induced experimental brain 
tumors, but unfortunately did not 
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ay 


assay for monoacetylputrescine in 
these tumors. 

In this communication, we have 
conclusively shown that CSF mono- 
acetylputrescine does not enhance the 
activity of S-adenosyl-L-methionine 
decarboxylase and therefore does not 
interfere in the enzymatic-isotopic 
assay for free putrescine. Whether 
other unknown metabolites of putres- 
cine interfere with the enzymatic 
assay for putrescine and thus explains 
the discrepancy between free putres- 
cine levels measured chromatographi- 
cally and that assayed enzymatically 
remains unknown. It is our initial 
impression, however, that the discrep- 
ancy is most likely due to minor meth- 
odological factors concerning the ac- 
curate determination of putrescine 
concentrations in CSF samples con- 
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taining low putrescine levels because 
of their proximity to “blank” values. 
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between values obtained by the enzy- 
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graphically decreased in CSF samples 
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Meningitis Caused by 
Acinetobacter calcoaceticus var anitratus 


A Specific Hazard in Neurosurgical Patients 


Steven L. Berk. MD, William R. McCabe, MD 


è Acmetobacter calcoaceticus var ani- 
tratus caused meningitis in five patients 
between 1958 and 1978 at two hospitals 
affiliated with Boston University School of 
Medicine. All patients had had head trau- 
ma ar meurosungical procedures prior to 
the development cf meningitis. The 
course 3f the disease was relatively indo- 
lent in that fulminant disease did not 
occur even when initial therapy was inap- 
propriate and bacteria persisted in CSF. 
All fire oatients sumvived. On Gram’s stain 
of CSF,.A caiceaceticus may be confused 
with meningoeocci, pneumococci, or 
Haemophilus influenzae and thus cause 
delay ir appropriate diagnosis and thera- 
py. ; 

(Arch Neuro! 38:95-98, 1981) 


obacter ealcoaceticus var ani- 

tectus, formerly called Herellea 
vaginicola and Bacterium anitratum, 
is a nonfermentative, Gram-negative 
bacillus that is a eommensal of the 
human respiratory, gastrointestinal, 
and genital tracts. It is recognized 
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most often as a colonizer of hospital- 
ized patients' but has also been impli- 
cated in a wide range of disease pro- 
cesses, including bacteremia,'’* pneu- 
monia,'* endocarditis,’ and meningi- 
tis.?’ In a recent review of meningitis 
caused by Gram-negative bacilli at 
hospitals affiliated with Boston Uni- 
versity School of Medicine,’ it was 
found that A calcoaceticus var anitra- 
tus had caused meningitis in five 
adults who had predisposing head 
trauma, neurosurgical procedures, or 
myelogram. Daly et al,’ in a classic 
review of all types of infections 
caused by members of the genus He- 
rellea, also described three patients 
with Herellea meningitis after neuro- 
surgical procedures, which occurred at 
one of the study hospitals, Boston City 
Hospital, prior to the present study. 
Other reviews have not found Acine- 
tobacter to be a frequent etiologic 
agent of hospital-acquired and. post- 
neurosurgical meningitis.’"* While 
Donald and Doak’ found a total of 
nine cases of meningitis caused by 
this organism in a review of the 
English literature in 1967, most of 
these cases occurred spontaneously in 
children or neonates. Caplan and 
Hoyt, however, recently described in 
abstract form™ ten patients with 
nosocomial A calcoaceticus meningi- 
tis. The present experience with 
meningitis caused by A calcoaceticus 
var anitratus was favorable in that all 
patients recovered from meningitis 
despite difficulty in interpretation of 


initial CSF and Gram’s stain, delay in 
diagnosis, and high degree of anti- 
biotic resistance of the organism. The 
clinical and laboratory ckaracteristics 
of the disease are deserited. 


METHODS 


Records of all patients acmitted to the 
Boston City Hospital and Boston Universi- 
ty Hospital with the diagnosis of bacterial 
meningitis (nonpneumococcal, nonmenin- 
gococcal) for the period 796€ to 1978 were 
reviewed. Five patients with clinical evi- 
dence of meningitis had postive CSF cul- 
tures for A calcoaceticus va> anitratus or 
H vaginicola (earlier name} No patients 
with meningitis caused by A calcoaceticus 
var lwoffi (formerly Mima polymorpha) 
were found. Distinguishing cultural char- 
acteristics of this organism have been 
described by Daly et al.? 

Initial antibiotic therapy was considered 
appropriate when (1) therapy. with an anti- 
biotic was begun, on the day of admission 
or of diagnosis, to which the isolated orga- 
nism was later shown to be sensitive; (2) 
the antibiotic used was capable of attain- 
ing adequate CSF levels; er (=) an antibiot- 
ic to which the infecting @ganism was 
sensitive was administered irtrathecally or 
intraventricularly. ` 


REPORT OF CASES 


Case 1.—A 48-year-old woman was 
admitted for obstructive lydrocephalus 
secondary to a tumor of the third ventricle. 
She was maintained with prednisone ther- 
apy prior to surgery anc hed a bilateral 
Torkildsen procedure performed. Fever 
developed on the first postoperative day, a 
urinary tract infection was indentified, 
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and therapy was begun with ampicillin 
sodium. She remained febrile (40 °C) to the 
fourth postoperative day, at which time she 
complained of headache. Lumbar puncture 
revealed WBCs, 2,500/cu mm with 90% 
polymorphonuclear leukocytes. The CSF 
glucose level was 15 mg/dL. Treatment 
with chloramphenicol sodium succinate 
was initiated but was changed to intrave- 
nous (IV) kanamycin sulfate when the 
organism was found to be chloramphenicol- 
resistant. While she was receiving kana- 
mycin, bacteria persisted in Gram’s stain 
of the CSF. This prompted administration 
of intrathecal streptomycin sulfate, and 
the patient recovered without sequelae. 

Case 2.—A 63-year-old man with a long 
history of alcohol abuse was admitted for 
leg weakness. On the 12th day of hospitali- 
zation, a myelogram was performed that 
was normal. The CSF obtained at the time 
of the myelogram was normal. Two days 
later, the patient had a temperature of 
40 °C, signs of meningeal irritation, and a 
grand mal seizure. Lumbar puncture 
revealed WBCs, 388/cu mm (91% polymor- 
phonuclear leukocytes) and a CSF glucose 
level of 0 mg/dL. In cultures of the blood 
and CSF, A calcoaceticus var anitratus 
grew. He was treated with IV gentamicin 
sulfate and oral sulfamethoxazole and tri- 
methoprim and his condition improved 
clinically, though the organism persisted in 
cultures of the CSF through the sixth day 
of theyapy. Intrathecal gentamicin therapy 
was begun on day 8 with subsequent 
cure. 

Case 3.—An 81-year-old woman was 
admitted to the neurosurgical service after 
falling down a flight of stairs. Cerebrospi- 
nal fluid obtained two and three days after 
admission showed no WBCs and was ster- 
ile. Five days after the second lumbar 
puncture, the patient had a stiff neck and 
fever (40 °C). The CSF contained 16,000 
WECs with a CSF glucose level of 7 mg/ 
dL. She was treated initially with penicillin 
G sodium (12 million units) and IV genta- 
micin sulfate (860 mg/day) and her condi- 
tion improved dramatically, recovering 
without intrathecal therapy. 

Cas—E 4.—A 37-year-old woman was 
admitted for ventriculoperitoneal shunt to 
relieve benign intracranial pressure sec- 
ondary to great vessel thrombosis. She was 
maintained with therapy with prednisone 
and postoperatively was well except for a 
low-grade fever. She was discharged but 
returned two days later (postoperative day 
14) with a headache and a temperature of 
40 °C. The CSF WBC count was 700/cu 
mm, with a glucose level of 34 mg/dL. 
Acinetobacter calcoaceticus var anitratus 
was isolated from the ventriculoperitoneal 
fluid. The shunt was removed. The patient 
was treated with chloramphenicol sodium 
succinate, 4 g/day, to which the organism 
was sensitive, and with IV gentamicin 
sulfate, 120 mg every eight hours, with 
recovery. 

Case 5.—A 65-year-old man was found 
comatose in the street. The CSF was xan- 
thochromic and contained RBCs, 40,000/cu 
mm. Bilateral subdural hematomas were 
demonstrated by arteriography and were 
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evacuated surgically. He was febrile to 
38.9 °C and lethargic on the second post- 
operative day. The fever persisted, and he 
became comatose the following day. Peni- 
cillin G sodium, 4.8 million units/day, was 
administered for possible pneumonia. A 
lumbar puncture was performed on the 
12th postoperative day because of persis- 
tent fever and obtundation. The CSF 
showed WBCs, 196,000/em mm. Acineto- 
bacter calcoaceticus var anitratus was iso- 
lated from the CSF and from blood culture. 
An intraventricular shunt was placed and 
gentamicin therapy begun. The patient's 
condition improved and he became alert 
and afebrile. The CSF became sterile and 
the CSF pleocytosis abated. Two months 
after recovery from meningitis, cardiopul- 
monary complications developed and he 
died. 


RESULTS 


Four cases of meningitis caused by 
A calcoaceticus var anitratus oc- 
curred at Boston City Hospital in four 
separate years, 1971, 1972, 1975, and 
1976; three early cases at this hospital 
have been reported previously.’ One 
case occurred at Boston University 
Hospital in 1969. All patients with 
meningitis caused by this organism 
had experienced head trauma or neu- 
rosurgical procedures. Three patients 
had craniotomies, one for a tumor of 
the third ventricle and two for subdu- 
ral hematomas. One episode followed 
cervical decompression for a cervical 
fracture, and another occurred after 
transnasal aspiration of a craniopha- 
ryngioma. In one patient, meningitis 
developed after a myelogram, and in 
another, after a ventriculoperitoneal 
shunt was performed. The other 
patient had nonpenetrating head 
trauma, and meningitis developed 
while the patient was hospitalized 
after two prior sterile lumbar punc- 
tures but no neurosurgical proce- 
dures. 

In all patients in the present series, 
meningitis developed between hospi- 
tal days 11 and 19, and between two 
and 13 days after neurosurgical proce- 
dures (or lumbar puncture in case 5). 
The ages of the patients ranged from 
37 to 81 years. Two patients were 
receiving prednisone for increased 
intracranial pressure prior to the 
development of meningitis. Two pa- 
tients were chronic alcoholics. One of 
these also had cirrhosis and ascites. 
Two patients had adult-onset dia- 
betes. Two of the five patients were 
receiving antibiotics at the time 
meningitis was diagnosed. 


Clinical Characteristics 


Four of the five patients of the 
present series had a positive Kernig’s 


sign at some time prior to diagnostic 
lumbar puncture, and three were 
febrile for more than three days post- 
operatively before a lumbar puncture 
was performed. The maximum tem- 
perature was 40 °C in four patients, 
and 38.9 °C in the fifth. One patient 
had a grand mal seizure, and one was 
described as being comatose. 


Laboratory Data 


Gram’s stains of the initial CSF 
obtained in these patients were posi- 
tive in four of five cases. There was a 
great deal of difficulty, however, in 
interpreting these smears. Meningo- 
coccal meningitis was suspected in 
patient 3. Patient 5 was thought to 
have pneumococcal meningitis be- 
caused weakly Gram-positive bacteria 
were seen on CSF Gram’s stain. The 
pleomorphism of the organism in case 
1 suggested Haemophilus influenzae 
as the causative agent. 

Initial CSF WBC counts ranged 
from 338 to 196,000/cu mm, with a 
mean of 2,500/cu mm. The CSF glu- 
cose level ranged from 0 to 34 mg/dL, 
with a mean of 7 mg/dL. 

Two patients had positive blood cul- 
tures for Acinetobacter as well as pos- 
itive CSF cultures. Acinetobacter was 
not isolated from wound cultures from 
any patient. (Cultures of IV catheters 
were not obtained.) Acinetobacter was 
isolated from the sputum of one 
patient, but there was no clinical evi- 
dence for pneumonia. 


Antibiotic Therapy 


All CSF isolates were resistant to 
ampicillin and four were resistant to 
chloramphenicol. Confusion over the 
initial Gram’s stain, low suspicion for 
this organism, and its resistance to 
multiple antibiotics contributed to the 
inappropriate initial therapy in three 
of five patients. 

Though two of the three previously 
reported patients with meningitis 
caused by A calcoaceticus at Boston 
City Hospital died, the outcome was 
more favorable in the present group. 
All three patients treated initially 
with inappropriate therapy survived. 
One patient was treated initially with 
chloramphenicol, to which the orga- 
nism was resistant. She then received 
kanamycin sulfate, 500 mg every 
eight hours, for two weeks with clini- 
cal improvement. The CSF continued 
to show organisms on Gram’s stain 
after this two-week period, at which 
time she was cured. The condition of a 
second patient appeared to be clinical- 
ly improved after therapy with IV 
gentamicin sulfate (80 mg three times 
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per days and oral sulfamethoxazole 
and tricethesrim. However, bacteria 
wer2-Cbse*ved in Gram’s stain of CSF 
on the a@ghtt day of therapy. Intra- 
theeal gertamicin sulfate (8 mg/day) 
was imitzaced at that time, and results 
of kmmaba> pancture two days later 
wer norraal. The patient was contin- 
ued on irtrathecal therapy for two 
weexs with subsequent cure. The 
third petent was treated initially 
with hign-do= penicillin G sodium (3 
millor mnits “our times per day) and 
IV geatznicm sulfate (120 mg three 
times per daz) for 14 days and was 
cured. 

Two patiems were treated with ini- 
tially appropiate therapy. One pa- 
tien:, wta æ chloramphenicol-sensi- 
tive exgerist™, whe had a ventriculo- 
periceneal shunt was treated with IV 
chlotam=l=nivo! sodium succinate (1 g 
four tmes per day), IV gentamicin, 
and shust removal; the patient recov- 
ered. The other patient was seriously 
ill with fwe- and lethargy for 12 
postopera tixedays before a diagnostic 
lumbar sumetare was performed. In- 
traventricalar gentamicin sulfate 
therapy 4 mg/day) was begun on the 
day o° dagmosis, and the patient 
became alrt and responsive by the 
fifth da= Th= intraventricular gen- 
tamicin leve were maintained at 
9 ug/ml Treatment was continued 
for twe week= 


SOMMENT 


Ven | ngeBheim isolated an orga- 
nism from the CSF of a patient with 
moris ead meningeal signs in 
190% -hat he -aled Diplococcus muco- 
sus. Thae ergenism was a nonfastid- 
jous. Cram-newative diplococcus that 
was lasez sensmed Mima by deBord” 
became of it= similar appearance to 
the menimeesccus on Gram’s stain. 
The first cise reports in the English 
literatur= >f infection caused by this 
organism were, to my knowledge, by 
Cowan" io 38 he described two 
cases of ‘cerebral tumor operated 
on by the surgeon in the same operat- 
ing deparment. Signs of infection 
appearec within a few days of opera- 
tion and mumerous Gram-negative 
diplacoeci were seen in films prepared 
from lumbar CSF.” 

In B41, deBord described the cultu- 
ral charaeteriszics of the tribe Mimeae 
and distinguished two genera, Mima 
and Her-lea, on the basis of their 
fermertetipn capabilities. The organ- 
ism stamed as a Gram-negative 
diplezoeces. though it was not readily 
decobr-zed and occasionally appeared 
to be laverder colored or Gram-posi- 
tive.” Deacon’ using the classifica- 
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tion of deBord, reported in 1945 that 
he had isolated Herellea from the CSF 
of nine patients with head injuries but 
did not include information about 
these cases. Green, in 1959, described 
a patient with spontaneous meningi- 
tis due to B anitratum, an organism 
serologically identical to Herellea but 
unable to reduce nitrates. Lutz et al'’ 
also described a patient with meningi- 
tis, following intracranial surgery, 
caused by B anitratum. Daly et al’ 
reviewed 18 serious Herellea infec- 
tions occurring at Boston City Hospi- 
tal between 1959 and 1962, which 
included three neurosurgical patients 
with meningitis caused by Herellea. 
Meningitis developed after cervical 
laminectomy, transnasal aspiration of 
a craniopharyngioma, and evacuation 
of subdural hematomas. Hook and 
Aase” also described Herellea menin- 
gitis that developed after ventricu- 
lography. The child survived, though 
organisms continued to be seen on 
Gram’s stain for several days. Lothe 
and Griffin’! reviewed experiences 
with B anitratum infections in Ugan- 
da and described two cases of nonfatal 
spontaneous meningitis. Donald and 
Doak’ reported five cases of meningi- 
tis in children caused by the tribe 
Mimeae, only one of which was caused 
by Herellea, and they were able to 
find only nine cases of Herellea 
meningitis reported in the English 
literature. Since this time, a case 
report of a fulminating type of menin- 
gitis in a child has appeared.” Wirt et 
al? recently described a pediatric neu- 
rosurgical patient with A calcoaceti- 
cus var lwoffi meningitis. Acinetobac- 
ter var lwoffi, formerly called M poly- 
morpha, has previously been reported 
to occur spontaneously®™ and not in 
neurosurgical patients. 

The occurrence of four patients 
with meningitis caused by A calcoace- 
ticus var anitratus plus the three 
patients described by Daly et al in 
1962 make a total of seven patients 
with meningitis caused by this orga- 
nism at Boston City Hospital since 
1959. Six cases have occurred in 
patients in the neurosurgical service, 
infection in all seven cases was hospi- 
tal acquired, and all appeared to be 
related to surgery or some manipula- 
tion of the CNS. In the past, meningi- 
tis occurring after neurosurgical pro- 
cedures at other medical centers has 
rarely been caused by this organism. 
Cases of Acinetobacter meningitis 
have occurred sporadically at Boston 
City Hospital over an 18-year period 
between 1959 and 1976. There was no 
cluster of cases in any one year. While 
six of the seven cases occurred in the 


neurosurgical service. one patient (in 
whom meningitis developed after a 
myelogram) was in the medical ser- 
vice. An additional case occurred at 
Boston University Hospital in a dif- 
ferent neurosurgicel department. 
Hence, it is unlikely that all the cases 
reported can be explained as the result 
of contamination by z perticular phy- 
sician or operating reom. The recent 
description in abstract form of ten 
cases of posttraumat c er postopera- 
tive meningitis caused by A calcoace- 
ticus at the University of Maryland 
Hospitals,’ coupled witk the present 
experience, suggests that this orga- 
nism may possess soeGfic features 
that may be responsible for its unique 
“niche” as a cause cf postoperative 
meningitis. 

One of several patnogenic mecha- 
nisms may be involvec in the develop- 
ment of Acinetobac-er meningitis. 
Spread of infection from a contiguous 
infected wound may l2ac to meningi- 
tis in the neurosurgical datient. In a 
previous study,“ we found that eight 
of 11 neurosurgical patients with en- 
teric Gram-negative meningitis had 
wound infections from which the 
same organism was solted as was 
isolated from the CSF. None of our 
patients with Acinetosacter meningi- 
tis had an associated vound infection. 
However, cultures frem one patient 
described by Daly ez l did yield 
Acinetobacter from an infected wound 
prior to the development of meningi- 
tis. Acinetobacter menngitis may 
result from the introduction of orga- 
nisms directly into “she CNS. This 
appeared to be the pathogenesis of the 
diseases in the patens in whom 
meningitis developed shcrtly after a 
myelogram and in the case of Daly et 
al, which followed transrasal aspira- 
tion. Another patient may have had 
organisms introduced by lumbar 
puncture, and two others perhaps by 
craniotomy. Transiemt bacteremia 
with seeding of devitalized brain tis- 
sue or foreign bodies sachas ventricu- 
loperitoneal shunts mey élso result in 
meningitis. Bacteremia from Acineto- 
bacter often results from 2olonized IV 
catheters. We have ne evidence that 
this was the pathogenesis of meningi- 
tis in our patients since none had 
positive blood cultures prior to the 
development of meningit s. 

These studies demorstrated that A 
calcoaceticus var anitratus, like many 
other bacteria, may produce meningi- 
tis after head trauma or n2urosurgical 
procedures. The occurrence of 17 cases 
of postoperative meningitis in two 
centers?’ appears to be out of propor- 
tion with the overall frequency of 
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infections caused by this organism 
and suggests some unique epidemio- 
logic aspects of such infections. The 
course of the disease, as observed in 
this report, appears to be a relatively 
indolent bacterial meningitis since 
fulminant disease did not occur even 
when initial therapy was inappro- 
priate and bacteria persisted in the 
CSF. The organism may mimic me- 
ningococci or pneumococci in stained 
smears since it decolorizes poorly. It 
may also be confused with H influen- 
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zae because of its pleomorphism. 
Meningeal signs, high fever, and low 
CSF glucose levels generally occur, 
but low-grade postoperative fever and 
lethargy or headache may be earlier 
manifestations of the disease. Treat- 
ment usually requires an aminoglyco- 
side because of resistance to other 
antibiotics. All five patients in the 
present series recovered. One re- 
sponded to IV gentamicin therapy de- 
spite the extremely low CSF gentami- 
cin levels attained after parenteral 
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Infammatory Demyelinating Polyradiculitis 
in a Patient With Multiple Sclerosis 


H. Lassmanz, MD: 4 Budka, MD; G. Schnaberth, MD 


e A case cf multiple sclerosis (MS) 
occurred ir whieh there were recent 
demyelinated placues in the CNS, and 
inflammatory demye ination and remyeli- 
nation in the peripheral (Schwann cell) 
portions of the spinal roots. The lesions in 
the peripheral mervo.s system (PNS) were 
characzesized by inflammation, primary 
segmental Jemydliration, myelin strip- 
ping, ‘he occurrence of lipid debris- 
containing macrophages in the endoneu- 
rium, and remyelinetion. To our knowl- 
edge, this is the first description of 
simultaneous acute inflammatory demye- 
lination in the CNS and PNS in MS. 

(Arca eure) 3&99-102, 1981) 


pte seers (MS) is generally 
described as a disease exclusively 
marifaste¢ in the CNS.'” Involve- 
mert of the peripheral nervous sys- 
tem (PNS), sometimes observed in 
patierts with ME, is generally as- 
eriked to secondary nerve damage 
eausec by malnutrition, vitamin defi- 
ciency, ete However, there are sev- 
eral ceses that have shown, in addition 
to typ-eal Gemyelir ating lesions in the 
CNS. ər or bulb-lixe formations with- 
in che nerve roocs (Wurzelfibroma- 
tose), semetimes combined with in- 
flammatory infiltrates of mononu- 
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clear cells.’ Recently, a detailed light 
microscopic, electron microscopic, and 
teased-fiber study in sural nerve biop- 
sy specimens of patients with MS was 
performed by Pollock et al.“ In this 
study, the authors described segmen- 
tal demyelination and remyelination 
in teased fibers that correlated well 
with a reduction of mean myelin 
sheath thickness and internode length 
in cross sections in eight of ten speci- 
mens. In one case, segmental remyeli- 
nation was found in as much as 51% of 
all teased fibers. However, the authors 
did not show stages of recent active 
demyelination nor inflammation in 
their specimens. In addition, the pat- 
tern of demyelination was not plaque- 
like but diffuse. Thus, this report did 
not solve the question whether demy- 
elination in the PNS in patients with 
MS is caused by a primary inflamma- 
tory attack against myelin sheaths as 
in the CNS or whether it is caused by 
secondary myelin damage unrelated 
to the CNS disease. We report a case 
of acute MS in which in addition to 
segmental demyelination and remye- 
lination, active plaque-like inflamma- 


tory demyelination in the PNS was 
found. 


REPORT OF A CASE , 


A 26-year-old woman had a noncontribu- 
tory family histary and nc relevant pre- 
vious diseases. First sympoms appeared 
12 weeks before death, with acute bilateral 
swelling of lids and lips aecompanied by 
facial numbness. Two days later, diplopia 
on gaze to the left, blurred vision, vertigo, 
and unsteadiness of gait followed. On 
admittance to the clinie, left-sided facial 
hypesthesia, horizontal nystagmus on gaze 
to the left, paresis of the left rectus inter- 
nus, and slight dysmetria in finger-nose 
tests were noted. In the fourth week of the 
disease, a spastic paraparesis developed 
worse on the left, accompanied by exagger- 
ated masseter and arm reflexes, an organic 
brain syndrome, and rotatery vertigo. At 
this time, technetium scintigraphy showed 
indistinct isotope uptake in the right 
superior frontal region. Fuaduscopic find- 
ings were normak, visual eveked potentials 
were slowed to 165 ms on tae left and 141 
ms on the right side (norma, up to 117 ms). 
The CSF findings are givea in the Table. 
After brief improvement, symptoms wor- 
sened to inability to walk, spastic paresis of 
the left arm, hypesthesia from the tenth 


CSF Cell Counts and Total Protein and IgG Levels 


in 12-Week Course of Disease* 





Disease Week 


—_—_—_—_—_—_—_—_—_—— 


2 3 6 9 11 
Cells/cu mm 40 42 7 23 4 


Total protein, mg/dL 96.3 


182.5 


430.0 167.5 266.3 


IgG/total protein ratio 0.10 0.16 0.10 0.14 0.10 


*First symptoms until death. 
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thoracic segment downwards, and slurred 
speech. At this time, extremital muscle 
atrophy became apparent with proximal 
and leg accentuation. Maximum motor con- 
duction velocity of the peroneal nerves was 
normal on the left and slightly slowed at 
37.5 ms (normal, > 40 ms) on the right; 
distal latencies were significantly pro- 
longed, more on the right (11.4 ms) than on 
the left (7.7 ms) side (normal, up to 5 ms). 
Potential amplitudes from the musculus 
extensor digitorum brevis were reduced to 
800 uV on both sides (normal, > 3,000 uV). 
Maximum motor conduction velocity and 
distal latency of the right median nerve 
were normal, as were potential amplitudes 
from the musculus abductor pollicis brevis. 
Electromyography of musculus tibialis 
suggested a myogenic lesion on the right 
and neurogenic lesion on the left with some 
loss of motor units. A biopsy specimen of 
the left musculus quadriceps femoris dem- 
onstrated a moderate number of atrophic 
fibers without definite grouping. Two 
weeks before death, the patient was suc- 
cessfully resuscitated after an acute shock 
syndrome with transient loss of sponta- 
neous respiration. Signs of bulbar involve- 
ment intensified; the arms became para- 
lyzed on the left and paretic on the right 
side. The patient died suddenly. 

Autopsy was performed 15 hours after 
death and confirmed the clinical suspicion 
of pulmonary embolism from deep venous 
thromboses in the legs as cause of death. In 
additidn, pulmonary, hepatic, and splenic 
congestion, tracheobronchitis, and inci- 
pient bronchopneumonia were found. 


MATERIALS AND METHODS 


The brain and spinal cord were fixed in a 
4% phosphate-buffered formaldehyde solu- 
tion, and multiple blocks were embedded 
routinely for light microscopy. Sections 
were stained witlf hematoxylin-eosin, Lux- 
ol fast blue, Bodian, and Kanzler stains. 

In addition, small pieces of eight cervical 
roots and the entire cauda equina were 
postfixed in 1% phosphate-buffered os- 
mium tetroxide and embedded in epoxy 
resin. Other specimens of the lumbosacral 
nerve roots were dehydrated in graded 
alcohol, and approximately 100 individual 
nerve fibers were teased in a propylenox- 
ide-epoxy resin mixture. Single teased 
fibers that showed pathologie alterations 
were selected, mounted in epoxy resin on 
objective slides, and examined by light 
microscopy. 


RESULTS 
Brain and Spinal Cord 


Dissection of brain and spinal cord 
revealed the typical picture of MS. 
Disseminated demyelinating lesions 
were most pronounced in the frontal 
regions of the brain, the brainstem, 
the spinal cord, and to a minor degree 
in other areas of the CNS (Fig 1). In 
addition, perivenous inflammation by 
mononuclear cells was combined with 
the occurrence of numerous actively 
demyelinating lesions characterized 
by hypercellular plaque edges and 
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Fig 1.—a, Frontal white matter with several small demyelinated lesions with perivenous 


extensions (Luxol fast blue, original magnification x 1.2). b, Same area as Fig 1, a. 
Demyelinated lesion in center shows increased cellularity in periphery (cresyl violet, 
original magnification x 1.2). c, Sections through medulla with large demyelinated 
lesions especially in pyramidal tracts (Luxol fast blue, original magnification x 2). d, 
Cervical spinal cord with large demyelinated lesions in anterior, lateral, and posterior 
columns (Luxol fast blue, original magnification x 4). e, Cross section through lumbo- 
sacral roots. Root on right side contains mainly thinly myelinated (remyelinated) nerve 
fibers and demyelinated axons. Arrow indicates myelin sheath invaded by macrophages 
(toluidine blue, original magnification x 1,000). f, Cross sections through cervical roots. 
One root shows inflammation by mononuclear cells (hematoxylin-eosin, original magni- 
fication x300). g, Cross section through cervical root with macrophage invading 
myelinated nerve fiber (large arrow); small arrows, axon. In addition, demyelinated axons 
and lipid-loaded macrophage (toluidine blue, original magnification x 2,000). h, Longi- 
tudinal section through cervical root with segmentally demyelinated nerve fiber. Myelin 
sheath ends at node of Ranvier (toluidine blue, original magnification x 2,000). 


numerous myelin debris-containing 
macrophages (Fig 1). 


Nerve Roots 


In anterior as well as posterior 
roots, widespread demyelination was 
especially pronounced in the cervical 
and less severely in thoracic and lum- 
bosacral roots. The affection was most 
severe in an area that extended over a 
distance of 10 to 20 mm peripherally 
from the junction of peripheral and 
central portions of the root. Although 
demyelinated plaques within the spi- 


nal cord were frequent, there was no 
topographic correlation between the 
localization of spinal cord lesions and 
demyelination in the roots. Axons 
were only slightly reduced in num- 
bers. Several roots showed evidence of 
recent demyelinating activity, inelud- 
ing endoneurial edema, some perive- 
nous seeding of mononuclear cells 
(Fig 1, f), increased cellularity ir the 
endoneurium, invasion of myelin 
sheaths by macrophages (myelin 
stripping; Fig 1), early myelin degrad- 
ation products digested in macro- | 
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phages and the presence of numerous 
demyelnazed exans (Fig 1, e, g, h). 
In che areas, the majority of 
axons were coated by thin myelin 
sheaths {F g 1, e) and sometimes sur- 
rounded ky a concentric layer of 
Schwann-call processes. These altera- 
tions were interpreted as remyelina- 
tion. Typical onion bulbs with multiple 
layers of Sdhwann-cell processes 
around derztyelinated axons were not 
found m ‘Be tissue blocks studied. 


Teased-Fiber Preparations 


In teased-fiber preparations, the 
segmertal mature of the demyelinat- 
ing precess. was established. Within 
the same Pber, demyelinated inter- 
nodes 2nd variations in sheath thick- 
ness am internode length were found. 
In acdéior, widening of the nodal gap 
and parareda’ thinning of myelin 
sheaths w=re frequent observations 
(Fig 2) 

Lesicnal Size and Incidence 


Leial size and incidence were 
varieble ir different roots. Cervical 
roots sear the CNS-PNS junction 
were mos. severely involved, fre- 
quently shewing complete demyelina- 
tion or remyelination of the entire 
root. Ir mee distal areas of the cervi- 
cal amc in most of the caudal nerve 
roots, demyelination generally was 
restricted -e small perivascular terri- 
tories er iavolved singular randomly 
distr- beteg nerve fibers. Because of 
the mever distribution of demyelina- 
tion in diffrent sections of the roots, 
a quancitacon of teased-fiber altera- 
tions was emitied. 


COMMENT 


In this ¢etient, both clinical course 
and pathomorphelogic features pre- 
sented seme peculiarities differing 
from and adding to the classic pic- 
ture cf MS. Fortunately, a fatal out- 
come within 12 weeks (‘“subacute” 
MS) ‘s mfr=guent. Total protein ratios 
of the CSF were unusually high for a 
patient with MS, but similar high lev- 
els may be “ound im the acute Guillain- 
Barré syncrome; there, on the other 
hand, GSF cell counts are usually low- 
er than i» this ebservation. Most 
remarkable is simultaneous involve- 
ment of the PNS. Clinical signs 
and elsetsodiagnostic examinations 
pointec in the direction of a distal 
axonal nearopathy Involvement of 
the PNS im MS is described by several 
authors"! Fram a pathogenic point 
of view, twc different entities of PNS 
pathoiczic features have to be distin- 
guishec: 2) secondary neuropathies, 
caused by malnutrition, vitamin defi- 
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Fig 2.—Teased nerve fiber from lumbosacral root, showing variations in myelin sheath 
thickness and internode length and demyelinated internode. In addifion widening of 
nodes of Ranvier; some myelin debris containing cells in demyelinated segment (original 
magnification x 400). 


ciencies, uremia, etc’; and (2) primary 
inflammatory segmental demyelina- 
tion. For the latter possibility, the 
evidence is based on occurrence of 
onion bulb neuropathies in the nerve 
roots and peripheral nerves in pa- 
tients with MS that sometimes may be 
observed’? and in rare instances may 
be combined with persistent inflam- 
matory infiltrates.”° 

To our knowledge, this is the first 
description of acute inflammatory 
demyelination in the PNS in a patient 
with MS. In our patient, the lesions in 
the brain and spinal cord were charac- 
terized by persistent inflammation, 
plaque-like primary demyelination 
with reactive gliosis, as well as recent 
demyelinating activity in the periph- 
ery of some of the lesions. The PNS 
lesions revealed close similarities to 
the alterations described in Guillain- 
Barré syndrome,’*'® with inflamma- 
tion, segmental demyelination, my- 


elin stripping, nodal-paranodal patho- 
logic features, and remyelination. 
Onion bulb formation, also a charac- 
teristic feature for repeated segmen- 
tal demyelination in the PNS,'’*° was 
not found in our case. However, this 
may be explained by the short dura- 
tion of the disease. Perivenous inflam- 
mation by mononuclear cells in 
affected nerve roots was relatively 
mild. It has to be kept in mind that in 
experimental allergic neuritis, inflam- 
mation is much less pronounced than 
in the corresponding CNS disease— 
experimental allergic encephalomyeli- 
tis (EAE).°+? Our observations raise 
the question whether in our patient 
there was a mere eoincicence of MS 
with inflammatory polyradiculitis or 
whether a common pathogenic factor 
was responsible for demyelination in 
the CNS and PNS. Evidence for the 
latter is based predominantly on 
observations in EAE in animals in 


Demyelinating Polyradiculitis—Lassmaan etal 101 








which cross reactivity of CNS and 
PNS myelin antigens is frequent.?*-*° 

Another possible explanation for 
PNS involvement in MS is provided by 
the experiments of Saida et al,229:27 
who were able to show that antibodies 
directed against galactocerebrosides 
may induce demyelination in vivo 
after local injection into peripheral 
nerves or spontaneously in roots of 
hyperimmunized animals. However, 
Hirsch and Parks," in a study of 
immunoreactivity of MS serum against 
various glycolipids, did not find evi- 
dence that galactocerebrosides may act 
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as antigen provoking an autoimmune 
attack on myelin in this disease. In 
addition, it must be remembered that 
contrary to EAE, it is not clear whether 
the demyelinating factor in the serum 
of patients with MS belongs to the 
immunoglobulin class.” 

As MS is generally considered to be 
a disease restricted to the CNS, 
attempts have been made to charac- 
terize oligodendroglia-specifie anti- 
gens™™ or to induce experimentally a 
demyelinating encephalomyelitis by 
sensitization with purified oligoden- 
drocytes.*** Yet, the specificity of 
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oligodendroglia antigens is still a mat- 
ter of debate, and the EAE-inducing 
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be due to the content of myelin basic 
protein in the preparation used for 
sensitization.” If a common pathogen- 
ic factor is considered responsible for 
both CNS and PNS demyelination, 
any significance of pure oligodendro- 
glial antigens seems unlikely in MS. 
Thus, in our opinion, it is important to 
realize that in MS, similarly to 
EAE,” inflammatory demyelination 
may sometimes take place in the 
PNS. 
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Cephzelothoracopagus Janiceps Malformation 


A Contzibttion to the Pathogenesis of Cerebral Malformation 


Ursula T. Slarer. MD; Virginia M. Anderson, MD; Stanley D. Handmaker, MD 


© We port the Grst histologic findings 
of the CHS is cephalothoracopagus jani- 
ceps mcnosymme=ros. The findings are 
compered with the cther ten reported 
cases cf this type 3f conjoined twin. The 
faces and CONSs showed asymmetry of 
development manifested chiefly in the 
prosencephiaom. specifically the cortical 
gyn, corpus callosem, and subependymal 
meant layer. it s difficult to explain dis- 
cordance forwongenital malformations in 
monowular > conpined twins by either 
genetic c ervironmental mechanisms. It 
appears @latec to he vascular supply of 
the brain and a state of chronic ischemia 
rather*hen tc adiscrete insult and devel- 
opmental arrest at a specific time during 
embryccenes s. 

(Arch Neuro! 28:7 03-108, 1981) 


Tree are “ew eonditions today still 

sorar as to warrant a case report. 
Thus. the recent birth of conjoined 
twins wi-h tns jariceps malformation 
at first @nscitutel mainly a difficult 
dissection aad description. However, 
subsequent stucly revealed that this 
abnormality is not only exquisitely 
rare But alse cenaributes uniquely to 
our enderstanding of the factors 
affectmg brein development. Hence, 
it seemec wortkwtile to report on this 
“expemmentof nature” and to specu- 
late oa it implicstions for the cause 
and pathogenesis of developmental 
malformetieas of the nervous. sys- 
tem. 
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REPORT OF A CASE 


A 38-year-old gravida 8, para 5, diabetic, 
Rh (D)-positive woman had an unremark- 
able pregnancy except for extensive 
abdominal enlargement. Ultrasound 
studies suggested polyhydramnios, and x- 
ray films revealed conjoined twins, which 
were delivered by cesarean section. 

The twins had an Apgar score of 1 and 
died within minutes. At autopsy, there 
were two female bodies with four arms, 
four legs, two spinal columns, and one head 
with two faces. The thorax and abdomen 
were fused to the umbilicus. The faces 
were on opposite sides of the head, each at 
right angles to the spinal columns. The 
arms and legs of each of the twins were of 
similar length and development; they fol- 
lowed the orientation of the vertebral col- 
umns (Fig 1). There was one thorax, 
mediastinum, oropharynx, esophagus, 
stomach, upper duodenum, umbilical cord, 
and placenta shared by both twins. There 
were two hearts and four lungs aligned 
with the faces, ie, at right angles to their 
usual orientation with respect to the verte- 
bral column. 

Both faces showed micrognathia with 
microphthalmia and low-set, malformed 
ears. One face, hereafter called the human- 
oid face, had a normal nose with patent 
nares and two small but separate eyes with 
a narrow interpalpebral distance (Fig 1). 
The twin on the right of the humanoid face 
will be called twin A, the one on its left 
twin B. The opposite face, hereafter called 
cyclopian, had a single fused orbit contain- 
ing two small eyes and a midline proboscis 
above the single palpebral fissure (Fig 2). 
There were four optic nerves and focal 
cataracts on the normally placed ocular 
lenses. All four ear canals were patent. 
Both mouths were small, low set, and 
curved downward with a narrow vermilion 
border. There was hypoplasia of both man- 
dibles and maxillae, more severe on the 
cyclopian side. Each mouth entered a single 
oropharynx and gullet, with opposing 
tongues and epiglottis on each side. There 
was a 4-em defect in the base of the skull; 
its margin contained four 0.5-cm nodules of 
soft tissue, histologically identified as 
pituitary glands. There was a single, short, 
thick neck. The chests were broad and flat, 





each with a sternum anc two flat, pale 
nipples beneath either face. The abdomens 
joined in a single omphalocele with a single 
umbilical cord containing ftve blood vessels 
(Fig 1). Each twin had a pancreas, spleen, 
liver, and gallbladder, which were oriented 
in relation to each vertebral column. In 
addition, there was a separate, 0.9-cm piece 
of pancreatic tissue adherent to the small 
intestine of each twin. The esophagus, 
stomach, and duodenum were shared. The 
duodenum formed a T and zave rise to two 
jejunums; one of these was of normal 
length and continued as an leum and colon. 
The other was very short, apparently rep- 


\ 


Fig 1.—Cephalothoracopagus janiceps 
twins showing fused thorax, omphalocele, 
single umbilical cord, and single head with 
humanoid face. Twins A and B are indi- 
cated. Note small mouth and chin and 
equal development of four arms and four 
legs. 
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relation at right angle to vertebral column. 





Fig 3.—Superior (rostral) surface of discordant cerebra, showin g 
larger brain with better developed gyri and genu of corpus 
callosum (C) at bottom of illustration. Note median fused frontal 
lobes of smaller brain (F). Brainstems derived from twins A and B 
are indicated; they show angle of fusion of cortices. Cortices have 
been retracted to reveal single prosencephalic cavity and open- 
ing of each aqueduct (I) laterally. Striae terminalis (S) can be seen 
in humanoid thalamus (T,) but not in cyclopian thalamus (T.). 
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F 
TA 
Fig 2.—Cyclopian face. Note two small eyes in single palpebral fissure surmounted by 
proboscis, small mouth, and short neck. Smaller of two hearts can be seen and shows 


resenting a proximal jejunum only, and 
connected to the same colon as the longer 
jejunum and ileum. A separate loop of 
distal jejunum connected to a second colon 
without meconium. 

The hearts were arranged in tandem, 
one behind the other, each related to a face 
(Fig 2). The circulation was shared; the 
blood delivered from the left ventricle and 
aorta of one heart returned to the right 
atrium of the opposite heart. An aseending 
aorta rose from the left ventricle of each 
heart, arched 90° to the left and descend- 
ing along the left side of its respective 
vertebral column. Each aortic arch gave 
rise to a right innominate, left common 
carotid, and left subclavian artery. A large 
vessel connected the origin of the left 
subclavian artery of the humanoid face to 
the right subclavian artery of the cyclopian 
face. 

Each heart had an ostium secundum 
interauricular septal defect and a large, 
patent ductus arteriosus. Beneath the 
humanoid face there was also a high mem- 
branous interventricular septal defect; 
the left atrium received four small, thread- 
like pulmonary veins, and the pulmonary 
arteries were hypoplastic but normal in 


Fig 4.—Inferior (caudal) surface of brains. Note lack of olfactory 
bulbs, four small, cut optic nerves (thick arrow), and difference in 
size and gyral development of cortices. Thin arrows point to 
groove for basilar artery on each pons (A and B). 
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distr buticr. Beweath the cyclopian face, 
the heart was £ ghtly smaller than the 
humeneid beart. The left atrium received 
only theee sulmamary veins, and the vein 
from the wpper lobe of the right lung 
entered inte the might atrium; the pulmo- 
nary armeries were small but had a normal 
cnfiguzsatiar. 

Th> lanes were alse oriented in relation 
te the œ= Bemeath the humanoid face, 
the left ung žad vo lobes, the right three. 
Beneath th= cye=pian face, this was re- 
versed: the left Lmg had three lobes and 
the rght ket tws. 

In aeda t» the faces, the CNSs 
showed ‘the most spectacular asymmetry. 
There were -wo cerebri, which followed the 
orien-atiom of the faees, ie, they were at 
right aage to each vertebral column. 
Togethe, Ñe ærebri and brainstems 
weighec 25€ g. 

The eres of the humanoid face was 
separated ante two hemispheres, showing a 
primitive gral pattern. The cortex of the 
cyclopian fave wa- lissencephalic; the hemi- 
spheres ware «completely separated. 
There were separae temporal and parietal 
lobes ir ea bk hemisphere and a median 
triangular strucare that represented 
fused front} lobes (Fig 3). A dural fold 
wth.a sm_=sepacated the two cerebri but 
net the aemmspheves cf each. No olfactory 
bulbs were seen There were two optic 
chiasms anc fou separate optic nerves, 
smaller or tae exclopian side. The two 
brainstems -ad c=rebelli were oriented in 
rélation to the spnal columns. They were 
net alignec m a straight line, but formed 
ar anzie of 40° en the cyclopian side and 
diverge€ at =m angie of 220° on the human- 
oid site (Fig 3). & groove for the basilar 
artery wasc=n Geer the base of the pons 
(Fig 4), but she 7essels were not identi- 
fied. 

On disseewien, there was a single large 
central cavity tha: represented the lateral 
and tirä seatricEs of both brains. Later- 
ally, near tas base, two aqueducts con- 
nected thiscasity with the fourth ventricle 
of each oraiasten: On tae humanoid side, 
the genu of the erpus callosum could be 
identified, but thebody 2nd splenium were 
absen:. Om “ke crelopian side, the entire 
corpus callesam was absent. In the floor of 
the cammea vent: icle, four masses repre- 
sentec tae taalanms and basal ganglia of 
each bran. he striae terminales could be 
identite com the _amaroid side only (Fig 
3). The qaad=icenraal plate, pons, medulla, 
medullary dives, zad cerebelli were recog- 
nizable om cach sid. Unlike the telencepha- 
lors ami @enc=phalons, which were 
oriented wit! the “aces, the mesencephalic 
and chemb-ncepzalic structures were 
oriented wit. respect to the vertebral col- 
umns. Ther =ppeszed of similar size for 
each twia, arlike he markedly discordant 
proserceshabas. Zach brainstem had two 
erari. The besinsten corresponding to twin 
A was comneted vith the humanoid cortex 
by a mgt eras eezebri and with the cyclo- 
pian cortex oy a eft crus cerebri; brain- 
stem 3 @nneeted to the humanoid cortex 
by a left -rusend tthe cyclopian cortex by 


a right crus (Pig 4). A sagittal section 
» 
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through the brainstems revealed a normal 
aqueduct and fourth ventricle, each com- 
municating with the single central prosen- 
cephalic cavity. 

The histologic pattern of the cortex cor- 
responding to the humanoid face was the 
same on the side derived from twin A and 
the side from twin B. This was also true for 
the cyclopian cortex. The humanoid cortex 
showed many gyri with six recognizable 
though somewhat immature layers. In oth- 
er areas, the lamination was less well 
developed, and only three layers were seen. 
In some areas, there were buried gyri and 
undulations that did not reach the surface 
and produced macrogyria. The identity of 
the structure described grossly as corpus 
callosum was confirmed, ie, a commissure 
had joined the telencephalons of twin A 
and twin B. There were recognizable basal 


ganglia, thalami, subcortical white matter, 
hippocampi, hypothalami, and a rich subep- 
endymal primitive mantle layer (Fig 5). 
The pattern on the cyclopian side was much 
less disparate than would be expected from 
its gross dissimilarity to the humanoid 
cortex. There were fewer developed gyri, 
and most of the gyral indentations were 
abortive and did not reach the surface. 
However, many regions showed six recog- 
nizable cortical layers; ether areas were 
less well laminated, and in some areas 
ectopic subcortical masses were seen (Fig 
6). Areas corresponding to hippocampus, 
thalamus, basal ganglia, and hypothalamus 
were identifiable. 

Most striking was the almost total 
absence of a primitive subependymal cell 
layer around the ventride bordering the 
cyclopian side (Fig 6). In addition, there 





Fig 5.—Cortex of humanoid side showing identifiable cortical gyri and sulci. Note 
subependymal primitive mantle layer between arrows. Cortical laminae are numbered 
(hematoxylin-eosin, original magnification X 15). Left inset, Detail of cortical lamination 
(hematoxylin-eosin, original magnification X 40). Right inset, Detail of subependymal 
region (hematoxylin-eosin, original magnification x 100). 
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were numerous focal areas of destruction 
in the cortex and subcortical white matter 
as well as a few in the subependymal 
region. Some showed areas of central 
necrosis with histiocytes and lymphocytes; 
others had no necrotic center, No parasites, 
fungi, or bacteria could be identified with 
special stains. Many of these necrotizing 
granulomata contained small, fine, baso- 
philic granules as well. as larger spherules 
that contained calcium but no iron. The 
lesions occurred in the cortex and subcorti- 
cal white matter on the cyclopian side 
bilaterally, but not on the humanoid side 
(Fig 7). 

Both cerebelli were of equivalent matur- 
ity with similar thickness of the external 
and internal granular layers of the cortex. 
Myelin stains of the brainstems showed 
similar stages of myelination in brain- 
stems A and B. It corresponded roughly to 
the maturity expected normally in a fetus 
weighing 1,000 to 1,200 g. 





COMMENT 


Conjoined twins are extremely rare, 
occurring in one in 50,000"? or one in 
40,000" births. However, they have 
been known for many centuries. The 
earliest description, a statue of a dice- 
phalic monster, has been dated to 6500 
BC.‘ Twins with fused head and tho- 
rax but two separate pelves and limbs 
are known as cephalothoracopagus, 
and when the single fused head has 
two faces looking in opposite direc- 
tions the abnormality is a cephalotho- 
racopagus janiceps. These, the rarest 
form of conjoined twins, have been 
known since at least 1495.‘ The faces 
may be very similar in form and 
development—janiceps disymmetros, 
or the faces may be asymmetrical— 
janiceps monosymmetros, as in the 


Fig 6.—Cortex of cyclopian side with buried gyri (A), incomplete lemination (only three 
layers can be numbered), ectopic neuronal masses (B), and virtual absence of 
subependymal matrix (arrow) (hematoxylin-eosin, original magnification x 15). 
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case reported herein. 

The actual incidence of cephalotho- 
racopagus is vague. The malformation 
is said to occur in one in 3 million 
births or one in 58 conjoined twins.! 
Through the centuries, many such 
monsters probably found their way 
into museum jars without internal 
examination or detailed description; 
even in 1970, a cephalothoracopagus 
janiceps was not dissected but put 
into a museum jar in Baghdad.’ Oth- 
ers were exhibited as curiosities at 
county fairs and described in broad 
sheets or woodcuts, such as the Ger- 
man monsters of Zusmerhausen (1560) 
and Kaubenhaim (1578). The latter 
had an external appearance, with one 
humanoid and one cyclopian face, 
almost identical to the one deseribed 
herein; it was not dissected. The best 
general description of conjoined 
twins, including various forms of 
cephalothoracopagus, is still that of 
Schwalbe in 1907.5 However, his dis- 
cussion summarizes many different 
reports in such a way that it is diffi- 
cult to establish how many individual 
cases form the basis of his descri ption; 
they appear to be seven. Only 13 other 
cases are described in the literature in 
any detail. Three of these had two 
incompletely fused faces on the same 
side, so that they were not cephalotho- 
racopagus janiceps; two were anen- 
cephalic,*7 and the other had no 


Case/Sex/ 
Source 


1/F/Finola® 


2/F/Forthomme™ 
3/F/Musset et al? 
4/M/Storrock and McKenzie" 


5/F/Slipka and KoGova® 
6/F/Abbot and Kaufmann” 


7/M/Grundfest and Weisenteld’ 
8/F/Bartlett™ 
9/F/Jawa™ 


10/F/Plumer and Scheffer" 


*Four great vessels arose from single heart. 
*Both arose from the larger heart; each aorta 
supplied a vessel to the cerebrum. 
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detailed braim de=r-ptionë; they will 
not be further diszussed. The ten cases 
of cephalethoracopazus janiceps are 
summarized in te Table. It can be 
seen thet female tvims are more com- 
mon. 

Schavalbe’ already recognized that 
the limbs,abdemira. viscera, and ver- 
tebra columms sepresented an indi- 
vidua, while the faces, hearts, and 
lungs are a fused@mposite, half from 
each twin. In the CNS, the spinal 
cords. brainstems and cerebelli, ie, 
the midbrains amd hindbrains, each 
represent a twir, and the forebrains 
are a fused compasite, half from each 
twin. The exten of this fusion, with 
the formation cf a corpus callosum 
joining the nemsshere derived from 
one twn to that cerived from the 
other is mdeed, astonishing. 

The fused faces and prosencephalic 
structures may bea most identical or, 
more commonly, show varying de- 
grees of asymmetry. With one excep- 
tion,’ the brainstens, cerebelli, and 
spinal cords are synmetrical (Table). 
The facesvary from those where there 
is only a minor asymmetry, such as a 
single aris on en2 side, to those 
where cne face hes a narrowed inter- 
palpebral fissure -s cyclopian, or may 
have no necognizebie features except 
two ears, or sver = Single fused ear, in 
what-appears to >e < scalp. The hearts, 
also the result o “usion, usually show 


TE, Oe 


asymmetry of equivalent severity. 
The blood supply is shared by the 
twins in all cases. In some, there are 
two hearts, and the arterial supply 
from one heart is returned to the 
venous side of the opposite heart; in 
others, the second heart and/or arte- 
ries in the neck of the less developed 


SOE PAN a Tes 


Fig 7.—Cortex with necrotizing granuloma in gray matter showing glicsis. histiocytes, 
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side may be hypoplastic, atretic, or 
absent; in still others, cnly one heart 
supplies both bodies, the second heart 
being rudimentary or absent. When 
the facial asymmetry is excreme, only 
one prosencephalon may be found. In 
these cases, the earotid arteries to the 
nonexistent prosencephalie structures 





and calcium deposits (hematoxylin-eosin, original magnification x 1007 


Feportec Casss ef Cephalothoracopagus Janiceps 


Circulatory System 


ae = AER Lp ee CNS » 
Connecting Cats See E S Me a a 
Faces Hearts Aortas Vessel Cerebrum Brainstem 
Disymmetros 
2 2 2 Joins No description 
arches 
2 2 2 Joins aor- 2 separate cortices, normal 2 
tas gyri; 3rd ventricle and in- 
fundibulum fused 
2 (singiesnar— 2 2 None 2 fused cerebri; fused lateral 2 
is) and 3rd ventricles 
Monosymmetros 
2 (1 snail) 2 (1 with 3 2 “Present” 2 cortices at angle, one small 2 
cham- with temporal lobes incom- 
bers) plete 
2 (1 apnormai) Not examined Not examined 
2 (1 cycbbps) 2 1 Single aorta 2 cerebri; 1 gyrate, 1 lissen- 2 
cephalic ` 
1 (opposte 2 1 2 Yes* “Brain fell apart” 2 
ears) 1 eerebellum, 
small nubbin 
1 (opposte 1 2 2 Aorta to in- 1 cortex, 1 circle of Willis, 2 2 
fused 2ar) 1 atretic nominate basilar arteries 
artery 
1 (opposite 2 2 (1 small, 2 “No shunt” 1 cortex, fused occipital 2 
ears) 3 cham- lobes; "both hearts sup- 
bers) plied head” 
1 (opposite 2 2 (1 small) 2t Joins aor- 1 cerebrum} 2 
eas) tas 
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are atrophic or atretic. In the less 
extreme cases, the carotids arise from 
the heart corresponding to the face, 
and the smaller heart and brain are 
associated with the smaller face. 
Unfortunately, the blood supply to the 
brain is not always described. Howev- 
er, a large communication seems to 
exist in all but two cases between the 
great vessels in the neck or between 
the aortic arches of the two sides 
(Table). 

The asymmetrical form of cephalo- 
thoracopagus janiceps is not only 
more common than the symmetrical 
form, but its discordant prosenceph- 
alic development has a special neuro- 
pathologic interest and significance 
for the cause and pathogenesis of 
cerebral malformations. Both genetic 
and environmental factors have been 
implicated in the production of devel- 
opmental malformations. Indeed, at 
times, the same abnormality may be 
produced by either. However, very 
few developmental abnormalities are 
purely genetically determined. Mono- 
zygous twins show a low concordance 
for such malformations as anencepha- 
ly, hydrocephalus, or spina bifida,’ 
suggesting that more than genetic 
factors are involved. External noxious 
agerits, such as anoxia, avitaminoses, 
viruses, hypoglycemia, ionizing radia- 
tion, and many others have been 
shown to produce hydrocephalus, 
anencephaly, lissencephaly, or spina 
bifida in man and in experimental 
animals. Experimental animals are 
usually exposed to such teratogenic 
agents at a speeific time period during 
development, and the time during 
embryogenesis at which this is done 
rather than the type of agent used 
determines the resultant malforma- 
tion. Consequently, we have come to 
consider the pathogenic mechanism 
for the production of such malforma- 
tions as damage to the developing 
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nervous system during a specific peri- 
od of fetal development. 

Incomplete twinning in man and 
animals and monozygous twinning in 
man may be considered one form of 
developmental abnormality. Con- 
joined twins were once thought to be 
the result of intrauterine fusion of 
two developing embryos, but most 
investigators now believe that they 
are the result of incomplete separa- 
tion of two embryonic axes in one 
ovum after the embryonic disk has 
formed. In chicks and amphibian 
embryos, incomplete twinning can be 
produced by manipulation of the 
primitive streak. Again, the time at 
which the experiment is done deter- 
mines whether two completely sepa- 
rate individuals, conjoined twins, or 
single monsters result.” As in other 
malformations, environmental factors 
have been implicated in the produc- 
tion of incomplete twinning more so 
than genetic disturbances. 

Conjoined twins have not only iden- 
tical genetic structure but also an 
almost identical environment. While 
chemical toxins, radiation exposure in 
utero, maternal infections, malnutri- 
tion, etc, have produced lissencephaly, 
microcephaly, porencephaly, absence 
of the corpus callosum, or cyclopia in 
experimental animals, they cannot 
explain the discordance for such mal- 
formations in the conjoined twins dis- 
cussed herein. Some authors have 
placed much importance on the angle 
at which the two heads are fused. 
They suggest that the smaller, less 
developed brain and face are the 
result of insufficient space available 
for the growth of the prosencephalon 
on the side of the acute angulation. It 
is difficult to conceive of physical spa- 
tial limitations having such severe 
effects. Certainly, the developing 
brain with congenital hydrocephalus 
makes space for itself at the expense 
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of the bony covering. Cytoplasmic 
inheritance has been suggested, 
based on the fact that the female 
ovum contributes the majority of the 
cytoplasm to the zygote and that 
matrilineal inheritance is often sug- 
gested in those conditions where a 
genetic influence can be ascertained. 
There is a striking female predomi- 
nance in twins with janiceps malfor- 
mation. 

Abnormalities of the vascular sup- 
ply seem to be universally present in 
the janiceps twins described in detail. 
Abnormal vascular anastomoses have 
been described in the placenta of both 
monozygous and conjoined twins and 
have been considered responsible for 
discordance for abnormalities in 
them. Review of the Table shows 
that there is some connecting vessel in 
the neck in most cases of the janiceps 
malformation, strongly suggesting 
that a vascular steal may at least play 
a role in the discordance of the prosen- 
cephalons. This pathogenesis was sug- 
gested on the basis of the gross exam- 
ination only,'* and the histologic fea- 
tures of the prosencephalic struetures 
described herein for the first time 
support this interpretation. The pauci- 
ty of the subependymal mantle layer 
and the areas of cortical destruction 
and calcification strongly suggest a 
vascular lesion. Hence, the abnormali- 
ties described may not be the result of 
a noxious agent interfering with 
normal neuronal migration and dif- 
ferentiation at a specified time during 
development but rather of a chronic 
ischemia acting during the entire ges- 
tational period. It may produce degen- 
eration and destruction of the imma- 
ture mantle layer with resultant 
paucity of neurons, microcephaly, mi- 
crogyria, and dysplasia during early 
embryogenesis and cortical neerosis 
and calcification during the later peri- 
od. 
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Two Casas of Rapidly Progressive Subacute 
Sclerosing Panencephalitis 


Neurcpathclogical Findings 


Cerlos A. Silva, MD' Manuel M. Paula-Barbosa, MD, PhD; Silvia Pereira, MD; Celso Cruz, MD, PhD 


ə» Two cases of rapidly progressive 
subacute scierssing panencephalitis that 
brought about cema in less than three 
weeks ane death mless than two months 
are reported. Tle ultrastructural observa- 
ticns of raim bossy specimens from 
these patients foune unusual neuropatho- 
logical findings. These uncommon fea- 
tures are discussed on a cliniconeuro- 
petho-ocical basis. 

“Arch Neural 38: WS-113, 1981) 


Qubeeute scleresng panencephalitis 
\ (SSPE) s z slow-virus disease 
reated to a m=2asks-like virus accord- 
inz tc immuacloge and morphological 
data. Its dimicel course is usually 
supacute, although in 10% of the 
patiemts a more rapid evolution that 
leeds to death mm less than three 
months can be expected.’ Further- 
more. a few czses of SSPE character- 
ized ty the sacder onset of symptoms 
folowed by ceath n less than a month 
and taat save raised problems of dif- 
fe-encial diazrosis with acute enceph- 
alitis have b2en reported." Although 
some unusue] meuropathological find- 
ings have been observed in these acute 
cases; a correlation between the find- 
ings and the clirical course of the 
disease has not Feen clearly estab- 
lished The parpese of this study is to 
present two cases af SSPE with an 
un isually rapic evelution, describe the 
nearopathological findings, and at- 
tempt to escablsh a correlation 
between these anc the clinical course 
of the diseas2. 


REPCRT OF CASES 


Case 1—in a 15-year-old boy who had 
previorsly Been n geod health, behavioral 


Lecepted forpublicaton May 10, 1980. 

Erom the Depar’menss of Neurology (Drs Sil- 
va, Pereira, and Cruz: anc Anatomy (Dr Paula- 
Barboss), Porto Medical Sehool, Porto, Portugal. 

Keprant request= -o Porto Medical School, 
Department of /natcmy, Alameda Hernani 
Moateiso, 4200 Por-o, Pertugal (Dr Paula-Barbo- 


sa)- 


Arch Neurci—Wol 3B. Feb 1981 


changes, laughing and erying spells, invol- 
untary movements, and an unsteady gait 
developed in the five days that preceded 
his admission to the hospital. On admis- 
sion, intellectual impairment was not evi- 
dent but he had uncontrolled emotionality, 
sluggish movements, and generalized myo- 
clonic jerks. Tendon reflexes, muscle tone, 
and ophthalmoscopy findings were normal. 
Laboratory analysis of lumbar CSF showed 
7 cells/cu mm and normal glucose and 
chloride values. Total CSF protein was 
61 mg/dL. Agarose-gel electrophoresis 
showed increased oligoclonal y-globulin 
(53.4%). Measles antibody (Fc) titer was 
1:32 in serum and 1:8 in the CSF. The EEG 
showed typical Radermecker’s complexes 
at a frequency of 6/min. Rapid progression 
of impaired consciousness, generalized 
spasticity, and paresis appeared while the 
frequency and intensity of the myoclonic 
jerks decreased. A cortical biopsy was per- 
formed. Three weeks following admission, 
the patient became comatose and anisoco- 
ria and bilateral optic atrophy were seen. 
Decerebrate rigidity was observed in the 
seventh week. The patient's condition rap- 
idly deteriorated, fever and respiratory 
distress appeared followed by death on the 
58th day after the onset of symptoms. A 
history of measles, other exanthematous 
diseases, or measles vaccination is un- 
known. 

Case 2.—A 5-year-old boy had been in 
good health prior to the appearance of 
daily spells similar to drop attacks. Pro- 
gressive somnolence, headaches, vomiting, 
and a staggering gait appeared one week 
later and led to admission to the hospital. 
On examination he was stuporous and his 
muscle tone was decreased; but pupils, 
funduscopy, and tendon reflexes were 
normal. The clinical picture improved after 
administration of dexamethasone and 
phenytoin; the next day he was conscious 
but agitated, and was unable to maintain a 
sitting or standing position due to drop- 
ping of his head and trunk. Findings from 
routine analyses of blood and urine were 
normal. Echoencephalographic readings 
showed slight ventricular dilation and the 
EKG revealed typical Radermecker’s com- 
plexes. In the second week after admission, 
the patient’s intellectual impairment was 
obvious, myoclonic jerks appeared, tendon 
reflexes were brisk, and grasp reflex of 


both hands was present. Examination of 
lumbar CSF showed normal cell count, 
glucose, and chloride vaues. Total CSF 
protein was 35 mg/dL. Agarose-gel elec- 
trophoresis showed slightly increased y- 
globulin (11.4%) with an evident oligoclonal 
pattern. Measles Fe antibody titer was 
1:128 in serum and 1:16 in CS7. Computer- 
ized axial tomography (CT) showed only 
slight enlargement of the cortical sulci. A 
cortical biopsy was performed. Rapid 
impairment o? consciousness leading to 
coma was observed on the 15th hospital 
day. There was no spontaneous motility 
and myoclonic jerks had disappeared. Gen- 
eralized spasticity, hyperactive tgndon, 
and extensor plantar reflexes were noted. 
The general condition of zhe patient rap- 
idly deteriorated and death occurred 50 
days following the enset of symptoms. The 
patient had net been vacesineted but had 
had measles one year prior to the illness. 


MICROSCOPIC EXAMINATION 


Tissue fragments from, the nondominant 
second frontal gyrus of the patients were 
removed under general anesthesia. Part of 
the tissue was fixed in a formaldehyde 
solution for light microscony examination. 
Paraffin sections were stained with hema- 
toxylin-eosin and thionine. For electron 
microscopy, small blocks were fixed in 4% 
unbuffered osmium tetroxide. Details of 
this method have been previously de- 
scribed.* Blocks were dehydrated by 
increasing concentrations of alcohol and 
embedded in epoxy resin (Epon). Semithick 
sections were stained with paraphenilenod- 
iamine and toluidine blue U trathin sec- 
tions were double-stained witk uranyl ace- 
tate and lead citrate. 


RESULTS 
Light Microscepy 


Widespread cortical neuronal loss 
with glial proliferation was observed 
in both cases. Inlammatory changes 
consisted of perivascular cuffing in 
both the cortex amd some areas of the 
white matter. Demyelination could be 
seen either in cortical or subcortical 
areas. A spongy state was evident in 
some zones. Rare nuclear inclusions, 
Cowdry’s type A, were seen. 
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Fig 1.—Degenerating neuron from fifth cortical layer. Glial 
branches engulfing cell are present (G) (uranyl acetate-lead 
citrate, x 7,500). 


Fig 3.—Higher magnification of area from same neuron as in Fig 2 

where breakthrough of nuclear chromatin to cytoplasm is clearly 

evident (arrow), as well as axosomatic synapse and cytoplasmic 

nucleocapsids (uranyl acetate-lead citrate, x 30,000). 
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Fig 2.—Degenerating neuron from fifth cortical layer. Karyorrhe- 
xis is present. Cytoplasmic and nuclear fuzzy nucleocapsids are 
seen (arrowheads). Axosomatic synapse is seen (arrow). Glial 
branches cannot be seen in neighborhood of dying cell (uranyl 
acetate-lead citrate, x 7,500). 


Fig 4.—Degenerating dendrite of fourth cortical layer. Nucleocap- 
sids are recognized among lysosomes-like and onion-bulb struc- 
tures. In neighborhood an oligodendrocyte with smooth nucleo- 
capsids is visible (arrow) (uranyl acetate-lead citrate, x 7,500). 
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EBecirom Microscopy 


One of he mosi striking features 
observec m both patients was the 
degen2rative< vanges found in a great 
number ef neurons (Fig 1 to 3) and 
their processes (Fig 4 and 5) that 
occurred in al cortical layers, but 
more abundantly so in layers IV, V, 
and VL Degenerating cells appear as 
electron-dense profiles with highly 
condensed nuelear chromatin and with 
a nuckeoms lacking the granular and 
filamenteus eompenents (Fig 1). In 
the cyteplasm, miitechondria appeared 
disrupted, -isterns of the endoplasmic 
reticuum were dilated. and numerous 
lysosomes vere present. Glial cell pro- 
cesses that engulfed these degenerat- 
ing neumrs were a common finding. 
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Fig 5.Degeneratine axon of fourth cortical layer. Central elec- 
tron-dense naterial, disorganization of neurofilaments and fuzzy 
nucleecans-cs (arrow) are visible (uranyl acetate-lead citrate, 


The synaptic boutons of the axoso- 
matic contacts appeared to be well 
preserved, as noted in previous obser- 
vations.’ In other neurons, the pre- 
vious features appeared still more evi- 
dent, especially in relation to nuclear 
chromatin density (Fig 2); the nuclear 
envelope appeared broken in different 
places, through which chromatin 
spread into the cytoplasm (karyo- 
rrhexis) and organelles were no longer 
recognizable (Fig 2). In these same 
cases, neuronal nucleocapsids are seen 
to occupy large areas of cytoplasm 
(Fig 2 and 3). Onion bulb and lyso- 
some-like structures are the most 
striking features observed in the 
dense matrix of degenerating den- 
drites (Fig 4), whereas distorted neu- 
rofilaments and unidentifiable elec- 





Fig 6.—Nucleus from neuron of third cortical layer. Smooth 
nucleocapsids are seen over large area in close relationship with 
granular nuclear body (arrow) (uranyl acetate-lead citrate, 
x 30,000). 


tron-dense material are early findings 
in degenerating axons (Fig 5). 

Nucleocapsids with a diameter of 18 
nm were easily seen in both cases, 
either in neurons (Fig 2 and 6) or in 
glial cells (Fig 4, 7, and 8 and their 
branches (Fig 5). Intranuclear smooth 
nucleocapsids (Fig 6) with the struc- 
ture often described in cases of SSPE 
were observed in only two cells. Cyto- 
plasmic nucleocapsids were seen, ei- 
ther forming aggregates of both 
smooth structures, usually wrapped in 
a membrane (Figs 4 and $), or more 
frequently as fuzzy nueleocapsids 
scattered in the cytoplasm (Fig 2 and 
8), often in close relationship with the 
cell membrane. Cross striations sug- 
gestive of helical structures were 
found in some areas (Fig 10). 
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Fig 7.—Fuzzy nucleocapsids (box) in cytoplasm of third layer Fig 8.—Higher magnification from area shown in previous figure. 
oligodendrocyte (uranyl acetate-lead citrate, x 30,000). Fuzzy appearance of paramyxovirus nucleocapsids is very clear 
(uranyl acetate-lead citrate, x 120,000). 


) 


Fig 10.—Smooth and fuzzy nucleocapsids in axon. Circular lumen 
of these structures is clearly visible (arrowheads). In some places 
its helical configuration can be seen (arrow) (uranyl acetate-lead 
citrate, x 120,000). 


Fig 9.—Smooth nucleocapsids (arrows) in cytoplasm of third layer 
oligotiendrocyte (uranyl acetate-lead citrate, x 18,000). 
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Nackar bodiceof all types previous- 
ly deserbed by Bouteille et al’? were 
found (*¢ 4, but their number 
seemed œde les than in other cases 
of ESPE studied, mainly regarding 
type [IV and 7. Nucleocapsids were 
seen ir tie cortez end central cores of 
some nuclear becies, as has been pre- 
viously Geseribed" 


COMMENT 


Cin cal, SEC, and CSF electropho- 
retic ame seroleeical findings support 
the diagnesis ef SSPE in these two 
cases, m Site ef the unusually rapid 
course tast lee to coma and death 
within twc moms following the onset 
of sympoams. Tae clinical course of 
SSP amc its main symptoms are 
knowm tc vary from patient to 
patien:, “Fere being cases of rapidly 
developing disease with mild behav- 
ioral changes anc early appearance of 
impaimmert o- consciousness and 
coma“? Der esses in which mental 
charges aad motor abnormalities are 
marxed -how a much more protracted 
course that. is dessieally divided into 
stag>s.** If mus? be stressed that there 
are several Geseniptions of recurrent 
and zhroaz evections of illness and 
of cthers witk long-term improve- 
men: L.kewSe, neuropathological 
findings r SSPE are not identical in 
all pateerts whether in regard to the 
appearance: of tnusual pathological 
findings' -= or t-quantitative aspects 
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of the alterations supposedly found.” 
Among the latter, it is well known 
that the number and type of nuclear 
inclusions, the presence or absence of 
nucleocapsids and their type, the 
degree of inflammatory signs, the 
extension of neuronal loss, and reac- 
tive gliosis vary from case to case. 
However, only a few attempts at a 
cliniconeuropathological correlation 
have been made." 

The vast number of neuropathologi- 
cal reports of SSPE found in the liter- 
ature, together with our own cases,’ 
permit us to suggest that those forms 
of SSPE with characteristic subacute 
development in which the three stages 
of the disease are recognized, are 
those in which there are large num- 
bers of simple and complex nuclear 
bodies, obvious neuronal loss with 
reactive gliosis, dendritic degenera- 
tion, and perivascular plasmocytic 
cuffs. The results observed in these 
two patients with a rapid course of the 
disease are characterized by a massive 
neuronal loss with features of acute 
cellular death (karyorrhexis), scanty 
complex nuclear bodies, mild reactive 
gliosis, and more developed perivascu- 
lar cuffs of a lymphoplasmocytic 
nature. These neuropathological find- 
ings are identical in some aspects to 
the few previous descriptions of simi- 
lar cases,° 

The paramyxovirus nucleocapsids 
observed in both of these patients had 
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some charaeteristics that are distinct 
from those generally observed in 
SSPE. These differences were the 
cytoplasmic localization end the “fuz- 
zy” type of nucleocapsids, which 
together with marked nearonal necro- 
sis, presented a picture similar to that 
seen in experimental measles virus 
encephalitis of newborn or suckling 
hamsters” and in cells experimentally 
infected with wild strains of measles 
virus.» These facts as well as the 
similarities betwen some productive 
infections of SSPE viruses and wild- 
type measles viruses in brain cell cul- 
tures*-* make it tempting to suggest 
that SSPE virus strains are probably a 
genomic variation of the wild-type 
measles virus?**! and might retain, 
under still unknown circumstances, 
some of the characteristics of the 
wild-type measles virus strains; there- 
fore explaining the different clinical 
courses and neuropathclogical find- 
ings. This hypothesis is in keeping 
with previous assumptions’'*’ in 
which it is stated that she different 
clinicopathclogical expressions of this 
slow virus disease might depend on 
modifications of the viral agent and 
on the immunologic mechanisms of 
the host. A 
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Autonomic Dysfunction in Subacute 
Spongiform Encephalopathy 


Ramesh K. Khurana, MD, Julio H. Garcia, MD 


® Autonomic nervous system functions 
were studied in two patients with sub- 
acute spongiform encephalopathy (SSE) 
and compared with those of four patients 
with presenile dementia—Huntington’s 
disease and Alzheimer’s disease. Auto- 
nomic dysfunctions in patients with SSE 
included the following: diminished lacri- 
mation; abnormal pupillary responses to 
topically applied autonomic drugs; sub- 
normal pulse rate in response to the cold 
face test and atropine administration; 
anhidrosis and absence of a rise in blood 
pressure in response to the cold pressor 
test. These functions were normal in 
dementia patients who served as controls. 
Postmortem studies disclosed morpho- 
logic alterations in the sympathetic gan- 
glia and vagus nerve. 

(Arch Neurol 38:114-117, 1981) 


There have been numerous recent 

articles on subacute spongiform 
encephalopathy (SSE), but there has 
been no mention of autonomic dys- 
function. We describe two patients 
with SSE in whom autonomic dys- 
function was demonstrated early in 
the course of disease. Structural 
abnormalities of the autonomic gan- 
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glia and vagus nerve were found at 
autopsy. The possible implications of 
these findings are discussed. 


REPORT OF CASES 


Case 1.—Four weeks before admission, a 
71-year-old man complained of general 
malaise, memory loss, apathy, decreased 
spontaneous speech, increasing motor defi- 
cit, and tonoclonic movements of the right 
arm. On admission, he was alert but exhib- 
ited flat affect; he was disoriented, con- 
fused, and unable to dress or care for 
personal hygiene. His ability to recall 
recent or remote events, explain proverbs, 
calculate, or draw a clock was impaired. 
Cranial-nerve functions were normal ex- 
cept for limited upward gaze and horizon- 
tal nystagmus. He had flexed posture of 
the upper extremities, decreased asso- 
ciated movements of the right upper limb, 
generalized gegenhalten, palmomental re- 
flexes, echopraxia, and mirror movements. 
Motor strength, muscle-stretch reflexes, 
and the results of sensory examination 
were normal. 

Laboratory data obtained on admission 
included normal values for hemogram, 
arterial blood gases, serum electrolytes, 
serum B,, and folate, BUN, blood glucose, 
blood ammonia, serum enzymes, serum 
lipoprotein typing, and urinalysis. Normal 
results of the following tests were obtained 
on three occasions: ESR, lupus erythemato- 
sus cell preparation, antinuclear antibody, 
and Watson-Schwartz test. Titers of anti- 
bodies to Toxoplasma gondii, rubella virus, 
cytomegalovirus, herpesvirus, mumps vi- 
rus, and measles virus in serum and CSF 
were normal on four occasions. The results 
of examination of CSF were normal and 
computerized tomography (CT) showed 
enlarged ventricles. Electroencephalogram 
showed frequent delta waves and occasion- 
al periodic sharp waves in the left fronto- 
temporal region superimposed on a dys- 
rhythmic and slow background. Findings 


from left frontal cortical biopsy specimen 
were consistent with the diagnosis of spon- 
giform encephalopathy. One month later, 
he had intermittent seizure activity, gener- 
alized myoclonus, drooping of the lower lip, 
brisk jaw jerk, bilateral pyramidal signs, 
uninhibited neurogenic bladder, fascicula- 
tions, muscle wasting, and absent muscle- 
stretch reflexes in the lower extremities. 
Computerized tomography showed a dra- 
matic increase in ventricular size and hem- 
ispheric atrophy. The patient died of recur- 
rent urinary and pulmonary infections, 
approximately six months after the onset 
of dementia. 

The patient’s brain weighed 1.16 kg. 
Cerebral as well as cerebellar hemispheres 
showed diffuse symmetrical atrophy. The 
cortex and white matter were diffusely 
reduced in volume. The basal ganglia and | 
thalamic nuceli were small, and the lateral 
ventricles were dilated. The hypothalamus, 
midbrain, pons, medulla oblongata, spinal 
cord, and several spinal ganglia were unre- 
markable both externally and on sections. 
Numerous vacuoles of various sizes were 
seen in neurons, astrocytes, and within the 
neuropil of the cerebral cortex (Fig 1). The 
number of identifiable neurons was 
markedly decreased and there was evi- 
dence of gliosis. Lipofuscin was abundant 
in the remaining neurons. The hypothal- 
amie nuclei showed gliosis without any 
spongiform changes. There was patchy loss 
of Purkinje’s cells and extensive loss of 
granule cells in the cerebellar cortex, with 
widespread astrogliosis. The medulla, in- 
cluding the dorsal motor nucleus and the 
vagus nerves, appeared unremarkable. 
Neurons of the thoracic sympathetic gan- 
glia showed vacuoles, mostly intracytoplas- 
mic, similar in appearance to those seen in 
cerebral cortex and cerebellum (Fig 2). 
Many neurons without vacuoles showed 
homogenization and pale staining of nucle- 
ie acids. 

Large, membrane-bound vacuoles with 
depletion of endoplasmic reticulum cister- 
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Fig —Left fəmal cortex showing vacuoles in neurons and 
neuropil arrows), neuronal loss, and proliferation of astrocytes 
(arrewheeds) (hematoxylin-eosin, x 550). 


nae and sell-san cleaving in perikaryon of 
neurons and asiroertes of the cerebral 
cortex were observec. Some vacuoles con- 
tained fragments ef curled membranes. 
Axons and dene rites also contained numer- 
ous mem rane-beunc vacuoles, some asso- 
ciated with swellen nitochondria and dis- 
torted eri: tas. Im the deripheral part of the 
vagus nerve (sampied at autopsy) there 
was marked imerease in axonal neurofila- 
ments. “ few individual myelin fibers 
showed nereased myelin-sheath width, 
reduplicat.on of myelin, myelin-sheath ruf- 
fling, and memorane-bound vacuoles (Fig 
3). Abun ant neutrel lipid droplets and 
lame lar inclusion bodies were visible in the 
Schwann eel! cyteplasm (Fig 4). 

Case 2.—A 65-year-old man was asymp- 
tomatic mnt] approximately five weeks 
before admission when his wife found him 
to be forgetful. belligerent, and hallucinat- 
ing. There was rapid progression of his 
memory eeit with intermittent confu- 
sion, inccmprehension, apathy, anorexia, 
and mote retardetien. On examination, 
the patie>t was inte-mittently alert and 
lethargic. Whem aler., he did not follow 
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Fig 2.-Top, Sympathetic ganglion with vacuoles (arrowheads) in 
some neuronal cytoplasm, some (arrow) showirg pallor of perika- 


ek «a 


ryon reminiscent of central chromatolysis. Coliectons of inflam- 
matory cells (curved arrows) suggest neuronorhagia (hematoxy- 
lin-eosin, x 960). Bottom, Sympathetic gangliGn, magnified view 
of vacuoles (hematoxylin-eosin, x 1,800). 


verbal commands, had lack of spontaneous 
speech, answered questions inappropriate- 
ly, and groped towards nonexistent ob- 
jects. Labored breathing, apnea, and tonic 
deviation of the eyes developed when he 
was lethargic. Examination of the cranial 
nerves revealed a brisk jaw jerk, tonic 
deviation of the eyes in response to cold 
caloric stimulation, and a weak cough 
reflex. Painful stimulation caused exten- 
sion of the upper limbs and flexion of the 
lower extremities. Flexed posture, 
clenched fists, generalized hypertonia, 
brisk reflexes, flexor-plantar responses, 
plantar grasp, palmar grasp, and snout and 
suck responses were present. 

On admission, normal values were 
obtained for the following: complete blood 
cell count, serum electrolytes, serum 
enzymes, serum lipoproteins, liver function 
tests, thyroid function tests, blood ammon- 
ia and copper, plasma osmolality, serology 
for syphilis, toxicology screen and urine for 
porphyrins. Erythrocyte sedimentation 
rate was 34 mm; laboratory tests for colla- 
gen disorder were negative. Viral antibody 
titers to mumps virus, measles virus, Toxo- 


plasma gondii, rubella virus, cytomegalovi- 
rus and herpesvirus were rormal on two 
occasions. Computerized tomography, CSF 
examination, and bilateral carotid angio- 
gram were normal. Elec:roencephalogram 
showed a diffusely slow and dysrhythmic 
background and paroxysms ef sharp waves 
at one-per-seeond intervels. A right frontal 
biopsy showed findings cens:stent with the 
diagnosis of spongiform encephalopathy. 
Myoclonus, fasciculations, startle response, 
frequent tonoclonic activity, and uncon- 
sciousness developed in the patient. Serial 
computerized tomography at six-week in- 
tervals showed pregressire enlargement of 
ventricles and sulci. He died approximately 
five months after the onset of illness. 

A notable postmortem fincing was brain 
atrophy (weight, 1.22 kg), which was at- 
tributed to sponginess and extensive loss 
of neurons accompanied dy astrocytic pro- 
liferation in all parts of the brain, except 
hippocampus and globus pallidus. The 
pathological findings in middle and infer- 
ior cervical sympathetic ganglia were iden- 
tical to those described in the previous 
case. 


SSE—Khurana & Garcia 115 


x 7,100). 


Autonomic furfetions were evaluated 
early in the course of disease, approximate- 
ly eight weeks after onset in the two cases 
of SSE and compared with the autonomic 
functions of the four controls—two patients 
with Huntington’s disease and two pa- 
tients with Alzheimer’s disease. Neuroen- 
docrine studies in both cases of SSE 
included normal serum levels of follicle- 
stimulating hormone, luteinizing hormone, 
thyrotropin, thyroxin, and cortisol, both 
morning and evening levels. The tests used 
for the assessment of peripheral autonomic 
nervous system functions did not require 
cooperation from the patients. The tests 
used to evaluate sympathetic nervous sys- 
tem functions included the following: 
pupillary responses to 5% cocaine and 1% 
hydroxyamphetamine, sweat test (Minor’s 
method), and the cold pressor test‘ Pupil- 
lary responses to 0.0625% pilocarpine, 
Schirmer’s lacrimation test, cold face test, 
and an intravenous administration of a 
bolus of atropine sulfate (0.03 mg/kg body 
weight) were used to assess parasympa- 
thetic nervous system functions.”!! Heart 
rate and blood pressure alterations in 
response to these tests were monitored 
with the ECG and sphygmomanometer. 
Responses to various tests of autonomic 
functions in patients with SSE, Hunting- 
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Fig 3.—Vagus nerve with marked increase of axonal neurofila- 
ments (Ax), increase of myelin-sheath width, disorganization of 
myelin lamellae, and presence of subsarcolemmal inclusion 
(arrow) in Schwann cell (postmortem fixation by immersion, 





myelin 





lamellae (note increased density of inner and outer lamellae with 
peripheral breaks) (arrows); abundant lipid and membranous 
inclusions are visible in Schwann-cell cytoplasm (curved arrow) 


(postmortem fixation by immersion, x 4,400). 


ton’s disease, and Alzheimer’s disease are 
summarized below. 


COMMENT 


In the two patients that we 
describe, fulminating dementia, py- 
ramidal and lower motor neuron 
involvement, seizures, myoclonus, and 
EEG abnormalities compatible with 
those described in SSE developed. 
Drooping of the lower lip by patient 1 
was noticed by several observers—a 
finding that has been reported in kuru 
victims and in “infected” primates." 
Rapidly progressive enlargement of 
ventricles and sulei as seen on serial 
CT in the patients in both cases illus- 
trated the usefulness of serial CT in 
the diagnosis of this condition.’ The 
diagnosis of SSE was confirmed by 
microscopic observations that were 
consistent with the changes described 
in typical cases of SSE.” 

Assessment of the autonomic nerv- 
ous system responses in SSE was car- 
ried out early in the course of disease, 
when the patients were in relatively 


good physical condition. Both patients 
with SSE showed the following: 
decreased lacrimation, regional anhi- 
drosis, absent cardiovascular re- 
sponses to the cold pressor test and 
the cold face test, and minimal tachy- 
cardia in response to a pharmacologic 
dose of atropine. In addition, patient 2 
appeared to have peripheral denerva- 
tion of the iris dilator muscle as indi- 
cated by its failure to dilate in 
response to cocaine or hydroxyamphe- 
tamine. Two patients with Hunting- 
ton’s disease and two patients with 
Alzheimer’s disease were subjected to 
the same tests. Autonomic dysfunc- 
tion was found only in patients with 
SSE. Intracytoplasmic vacuoles were 
shown in cervical and thoracic sympa- 
thetic ganglia of both patients with 
SSE. These vacuoles, although patho- 
logically important, may be of uncer- 
tain specificity due to the possible 
undesirable effects of age and death. 
The structural changes in the vagus 
nerve affected axons, myelin, and 
Schwann cells. The inclusion bodies in 
Schwann cell cytoplasm, sometimes 

. 
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called p? granules, have been reported 
in the asymp ometie older individuals 
and therefore may be a reflection of 
agirg. They ve also been reported 
in eases of human soniazid and chlor- 
deccne ntexiation.’"'* On the other 
hand. m>elm sheata abnormalities are 
unlixe*y to b> postmortem in origin 
because orly individual fibers were 
affeetel: amd. Kalimo and associates 
have cC2morstrated that myelin 
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sheaths in dead brains maintained at 
37 °C for several hours preserve their 
integrity.” 

The two cases reported here indi- 
cate that the autonomic nervous sys- 
tem can also be affected by the “slow 
virus.” Whether autonomic dysfunc- 
tion is a constant and early feature in 
SSE cannot be stated because the evi- 
dence of such dysfunction is demon- 
strable only by special tests. If it 
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Ultrasonographic Evaluation 
of Intraventricular Hemorrhage in Premature Infants 


Allen M. Kaplan, MD; Avi Ben-Ora, MD; Montgomery C. Hart, MD; H. Belton P. Meyer, MD 


è Ultrasound and computerized tomo- 
graphic (CT) methods were used in 
detecting hydrocephalus and intraventri- 
cular hemorrhage (IVH) in three prema- 
ture infants, with excellent anatomic and 
pathologic correlation. Ultrasonography 
may offer an advantageous alternative to 
CT scanning in evaluating suspected IVH 
and/or posthemorrhagic hydrocephalus 
in critically ill infants. 

(Arch Neurol 38:118-121, 1981) 


Gince the advent of computerized 

tomographic (CT) scanning, intra- 
ventricular hemorrhage (IVH) has 
become recognized as one of the most 
frequent and serious CNS complica- 
tions in the premature infant. Diagno- 
sis of these hemorrhages prior to the 
CT era was very difficult and was 
rarely appreciated or demonstrated 
except at necropsy. Lesser degrees of 
IVH were inferred in survivors with 
later occurrence of hydrocephalus. At 
present, the CT scan is the most accu- 
rate noninvasive procedure for the 
diagnosis of intracranial hemorrhage 
and in the diagnosis of posthemor- 
rhagic hydrocephalus (PHH). Recent- 
ly, ultrasound techniques using static 
and real-time scanning have been 
found helpful in detecting hydroceph- 
alus and brain damage, including 
ischemia and hemorrhagic changes, in 
premature infants.’ Comparison 
studies of ultrasound and CT methods 
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in the detection of dilation of the 
ventricular system have shown excel- 
lent correlation in regard to anatomic 
information.* We demonstrate the 
value of ultrasound using the anterior 
fontanelle as an acoustic window in 
the recognition of IVH as well as 
PHH, and we compare ultrasound and 
CT studies in the evaluation of peri- 
ventricular hemorrhage in infants. 


MATERIALS AND METHODS 


Ultrasonograms and CT scans of the 
brain were obtained within a few hours of 
each other in three patients. All were neo- 
nates and suspected of having IVH. The 
studies were performed to compare the 
ability of these two modalities to detect the 
presence of intracranial hemorrhage and 
ventricular dilation (Fig 1 to 3). 

The ultrasound examinations were per- 
formed using a digital static ultrasound 
unit. A 5-mHz, short-focus transducer with 
6-mm face was optimal for near structures, 
and a 3.5-mHz, medium-focus transducer 
with 10-mm face was preferred for deeper 
structure definition. The sonographic tech- 
nique has been described by Ben-Ora et al* 
and uses the anterior fontanelle as an 
acoustic window to produce serial coronal 
sections in progressively increasing poste- 
rior angulations. It has been our experi- 
ence that anatomic information and degree 
of resolution were far superior using the 
anterior fontanelle epproach than could be 
obtained using the transaxial approach 
through the temporal or parietal bone. This 
was in part due to the fact that the beam 
penetration through the bone using the 
5-mHz transducer was not adequate in 
most cases, thereby necessitating the use 
of a 3.5-mHz transducer with resultant loss 
of resolution. 

The CT studies were obtained using a 
scanning device with a 2-s scan time and a 
10-mm slice thickness. The reconstruction 
matrix was 256 x 256 at 120 kilovolts 
(peak). Standard CT sections were per- 
formed. 


REPORT OF CASES 


Case 1.—A 1,440-g premature infant was 
admitted to the Good Samaritan Hospital 
in Phoenix, Ariz. Gestational age was cal- 
culated to be approximately 32 weeks, and 
the labor was complicated by a prolapsed 
cord and transverse positioning of the 
fetus with an arm presentation. After a 
one-hour delay, emergency cesarean sec- 
tion was performed with delivery of the 
infant. Apgar scores were 1 and 2 at one 
and five minutes, respectively. The infant 
was intubated and required ventilatory 
support. The anterior fontanelle was flat, 
and there were no intracranial bruits. The 
tone was decreased, but the infant moved 
all extremities spontaneously. Muscle 
stretch reflexes were present and symmet- 
ric. Moro, tonic neck, and grasping 
responses were incomplete. 

Serum electrolyte levels and results of a 
complete blood cell (CBC) count were 
normal. The serum calcium level was 6.4 
mg/dL. An initial chest roentgenogram 
showed diffuse parenchymal consolidation 
with widespread air bronchograms sug- 
gesting a shock lung syndrome or severe 
hyaline membrane disease. Blood gas 
studies revealed moderate hypoxemia de- 
spite 100% inspired oxygen. A lumbar 
puncture was performed and revealed a 
grossly sanguinous CSF. Cultures of the 
CSF were negative. Ultrasound and CT 
studies were performed after 1 week of 
age and revealed evidence of subependy- 
mal and intraventricular hemorrhage and 
hydrocephalus (Fig 1). 

The hospital course was complicated by 
hyperbilirubinemia, seizures, pulmonary 
hypertension with persistent fetal circula- 
tion, and renal failure. A ventriculostomy 
was performed with gradual decompres- 
sion of the ventricular system. Despite 
decompression and clearing of the ventri- 
cular hemorrhage, the neurologic status 
deteriorated and the infant died after a 
three-week hospitalization. Necropsy was 
not performed. 

Case 2.—A 1,540-g premature infant was 
admitted to the newborn intensive care 
unit following a cesarean section necessi- 
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Fig 1—Case f, ceamparison of ultrasound (left) and computerized tomographic (CT) 
(right) stacies demonstrating communicating hydrocephalus (top) and subependymal 
and invevertriculer hemorrhages within dilated ventricular system (bottom). (Hemor- 


rhagie ares appear black on ultrasound studies and white on CT scans.) 


tatec by tii-trim=ster hemorrhage and a 
transvers presentation. The gestational 
age wes estimated at 32 weeks. Apgar 
sceres weve ] and € at one and five min- 
utes. respectively Initial examination 
showed evidence ef cligemic shock, and the 
infant sequined inmta dation and ventilatory 
support. The infan: was dusky, and facial 
bruising was noted The anterior fonta- 
nelle was open and sof- There was gener- 
alized hypotcmia. Muscle stretch responses 
were dm nished, and Moro, grasp, and 
tonic neck respenses were sluggish. 

The ram elect yte level was normal. 
Blooc gas studies »evealed a severe respira- 
tory aeidœis vithet hypoxemia. An initial 
hematoer— readies was 48%, which 
droppec t 38% in tre hours. Chest roent- 
genogrems snewec evidence of hyaline 
membrene cisease and pneumothorax. Ul- 
trasoand and CT studies performed within 
the first week showed IVH (Fig 2). 

The hoswite! course was characterized by 
gradval improvement After initial blood 
trans-usion, the imfant’s shock state 
resolved. The respizetory signs improved, 
and the nfanc was weared from ventilato- 
ry assistance and extubated. Seizures 
noted early i= the eourse were controlled 
with phemeherbital sodium. Daily lumbar 
punctures were performed, with removal 
of 2 OE rL sanguimous CSF. Subsequent 
ultrasoumc and CT scucies showed resolv- 
ing bemomrhege ard the appearance of 
PHH (Fi g2). 
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Case 3.—A 1,220-g, prematurely born 
infant was transferred from an outlying 
hospital to the nursery intensive care unit. 
The 20-year-old, gravida 1, para 0 mother 
went into active labor subsequent to trau- 
ma sustained in an automobile accident. 
Gestational age was estimated at 26 weeks. 
The infant was delivered precipitously, 
with Apgar scores of 3 and 3 at one and 
five minutes, respectively. The infant 
required intubation and ventilatory sup- 
port prior to transfer. Multifocal seizures 
appeared within four to six hours. The 
anterior fontanelle was soft. There were no 
definite focal neurologic signs, but the 
infant was hypotonic with sluggish Moro, 
grasp, and suck reflexes. 

The initial serum electrolyte level and 
results of CBC count and blood chemistry 
studies were normal. Results of blood gas 
studies were normal on 100% oxygen. Chest 
roentgenograms were consistent with res- 
piratory distress syndrome.. Ultrasound 
and CT studies performed during the first 
week of life showed evidence of IVH with 
minimal hydrocephalus (Fig 3). 

The hospital course was one of gradual 
improvement. Seizures were controlled 
with phenobarbital, and the infant was 
slowly weaned from respiratory support. 
Daily lumbar punctures, with removal of 2 
to 5 mL of sanguinous CSF, were per- 
formed. Serial ultrasound and CT studies 
have shown complete resolution of IVH 
without signs of hydrocephalus. 


COMMENT 


Neonatal mortalizy studies have 
documented that IYH is the most 
common CNS complieat on of the pre- 
mature infant.’ Although the exact 
incidence of IVH is, <o cur knowledge 
unknown, approximately one third to 
one half of all infants weighing less 
than 1,500 g at birth hawe hemorrhage 
confirmed at necropsy." There is no 
characteristic initial clinical observa- 
tion, and clinieally silert varieties of 
IVH are well known. The incidence of 
survivors of undiagnesed IVH, there- 
fore, may well be greater than previ- 
ously recognized. A recent CT study 
showed that as many as 78% of surviv- 
ing infants with evidence of IVH had 
no clinical signs suggesting hemor- 
rhage.’ 

In the past, diagnosis of IVH has 
been based on the sudden or gradual 
clinical or laboratory dezerioration of 
an infant with the dentification of 
blood in CSF. At present. CT scanning 
offers excellent sensitiv ty and accu- 
racy in detecting hemorrhage in the 
germinal matrix and IVH.’ A system 
of grading the severizy ef IVH based 
on CT scanning has been devised. 
Papile et al® classify these hemor- 
rhages into four categories: grade 1, 
subependymal hemorrhége; grade 2, 
IVH without ventricular dilation; 
grade 3, IVH with ventricular dila- 
tion; and grade 4, IVE w th parenchy- 
mal hemorrhage. Although the hemor- 
rhage may be confined b the wall of 
the ventricle (subependymal hemor- 
rhage), in 80% of cases it extends 
through the ependymal lining into the 
ventricular system. The importance of 
this classification is in the prediction 
of neurologic outcome In general, the 
prognosis for neurologic sequelae in 
patients with IVH has not correlated 
well with the clinical sigrs but rather 
with the degree of aemorrhage as 
seen on CT scan.* Approximate mor- 
talities for mild to moderate hemor- 
rhagic lesions are 10% to 25%, with 
moderate to severe ‘esins causing 
50% to 70% mortality.” Posthemor- 
rhagic hydrocephalus occurs in ap- 
proximately 25% of survivors with 
mild to moderate hemorrhage and in 
50% to 75% of infants wizh moderate 
to severe hemorrhaze. Although 
PHH is a frequent complication of 
IVH, it does not per se influence the 
neurologic outcome.* Tae ase of ultra- 
sound for the early detection of hydro- 
cephalus and in following CSF shunt 
function has been stresse 1." 

Since the development of A- and 
B-mode gray-scale u tresonography 
for cranial use, more sophisticated 
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Fig 2.—Case 2; comparison of ultrasound (left) and computerized tomographic (right) scans demonstrating 
evolution of intraventricular hemorrhage: hemorrhage within frontal and tempora! horns and third ventricle 
(top); hemorrhagic casting of lateral ventricles (top center); resolving intraventricular hemorrhage with mild 
dilation of ventricular system (bottom center); and posthemorrhagic hydrocephalus (bottom). 
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Fig 3.—Case 3; comparison of ultrasound (left) and computerized tomographic (right) 
scans denmonetraii-g rontal and temporal horn hemorrhage (top) and occipital horn 
hemorrhace (=cttora). Note clarity of cavum septi pellucidi on ultrasound study (top). 


sonog ic techaicues have led to 
high-qual+y rese/ation of intracranial 
structures comparabe to CT. Skolnick 
et al,° ir ecmparirg cross-sectional 
ultrasound ard CT szans in following 
up patients with hydrocephalus, and 
particulary those with ventricular 
shunting proeeduses, found excellent 
correlation. Im 85> o° infants studied, 
biventricular dimensions using ultra- 
sound anc CT seans differed by less 
than 0.5 cm, and n 35% by less than 
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1.0 cm. It was concluded that ultra- 
sound could substitute for CT imaging 
in following up CSF shunting proce- 
dures in infants. High-resolution, 
real-time ultrasonic scanning recently 
has been able to detect various intra- 
cranial abnormalities, including 
hemorrhage in the germinal matrix 
and ventricle, hydrocephalus, and in- 
farction of the periventricular region 
and cerebral cortex.' In addition, auto- 
mated water-delay ultrasound tech- 
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niques have been use‘ul in the detec- 
tion of hydrocephalus and other “fluid 
lesions” (subdural hygroma or hema- 
toma, Dandy-Walker eyst, porenceph- 
alic cyst, etc).’ Ultrasound may also be 
helpful in delineating cerebral edema 
as evidenced by ventricular compres- 
sion or detection of ether extra- 
ventricular fluid collections and en- 
cephaloceles." The use of the anterior 
fontanelle as an acoustic window has 
been employed by others'*"* as well as 
ourselves and offers excellent resolu- 
tion of the ventriculer system. The 
technique, as our cases demonstrate, 
also offers adequate definition of both 
subependymal hemorrhage and IVH. 

The advantages of ultrasonography, 
especially in the newborn period, 
include simplicity, saf2ty, and preci- 
sion in a noninvasive technique that 
requires neither radiation nor seda- 
tion. The scanning tire is brief, and 
artifacts can easily be erased. With 
CT scanning, surgical clios or shunt 
tubing have caused major artifacts in 
the scan. Ultrasonic studies have 
shown little interference from such 
foreign material. Moreever, the proce- 
dure is cost-effective and is available 
by portable units. This latter capabili- 
ty negates the need far transporting 
critically ill infants as is necessary for 
the CT scan. Trausportmg or handling 
these extremely ill in*ants has fre- 
quently proven detrimental. In conclu- 
sion, we believe that ultrasound is a 
useful tool for the diagnosis of IVH, 
for detecting PHH, and more impor- 
tantly, by virtue of, defining the 
degree of IVH, for determining prog- 
nosis. For these reasons, ultrasound 
may well have value es a screening 
device in the neonatal intensive care 
unit in infants suspeczed of having 
IVH. 
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Attempt to Establish Clinical Importance of EEG Changes 


Paul T. Gross MD; Stanley Berlow, MD; Virginia E. Schuett, MD; Ruggero G. Fariello, MD 


è To determine the importance of an 
abnormal EEG in phenylketonuria (PKU), 
we reviewed 137 EEGs from 48 patients 
with PKU. Patients were divided into three 
groups: group 1 (n = 14) had only normal 
EEGs, group 2 (n = 20) had only abnor- 
mal EEGs, and group 3 (n = 14) initially 
had normal EEGs that later became 
abnormal. The most common EEG abnor- 
mality was focal paroxysmal discharge. 
Patients in group 2 started treatment at a 
later age and had a greater frequency of 
seizures and mental retardation. Phenyl- 
alanine levels greater than 20 mg/dL were 
more often associated with abnormal 
EEGs. Older patients were more likely to 
have abnormal EEGs; 78% of the 41 
patients who had EEGs at age 6 or older 
had abnormal records, whereas only 15% 
of the 26 patients who had EEGs before 
the age of 6 had abnormal records. Con- 
ventionally treated patients with classic 
PKU and normal EEGs in infancy may 
have abnormal EEGs when retested later 
even though they remain on a restricted 
diet. Although not usually associated with 
clinical deterioration, abnormal EEGs 
may unveil the presence of CNS dysfunc- 
tion even when a child is in satisfactory 
clinical condition. 

(Arch Neurol 38:122-126, 1981) 


Neurological, manifestations of 
phenylketonuria (PKU) in un- 
treated persons include mental retar- 
dation and seizures. Wide variation in 
intelligence and behavior is found in 
untreated persons with PKU, even 
among members of the same fami- 
bys 
For many years, efforts have been 
made to treat this disease by restrict- 
ing phenylalanine (PA) in the diet, 


and most children who adhere to the. 


diet develop normally.** The duration 
of the treatment needed to prevent 
brain damage is controversial.*:*"""? In 
this regard, the EEG has been used to 
monitor the patients before and after 
termination of the restricted diet. We 


Accepted for publication May 10, 1980. 

From the Department of Neurology (Clinical 
Neurophysiology) (Drs Gross and Fariello), and 
the Waismann Center, Department of Pediatrics 
(Drs Berlow and Schuett), University of Wiscon- 
sin Medical School, Madison. Dr Fariello is now 
with the South Texas Medical Center, University 
of Texas, San Antonio. 

Reprint requests to Division of Neurology, 
South Texas Medical Center, University of Tex- 
as, 7700 Floyd Curl Dr, San Antonio, TX 78284 
(Dr Fariello). 


122 Arch Neurol—Vol 38, Feb 1981 


found that several patients had 
normal EEGs in infancy but had 
abnormal records at about age 6, de- 
spite continuation of the diet and de- 
spite PA levels in the therapeutic 
range. Epileptiform activity and other 
EEG abnormalities were frequently 
noted but patients remained seizure- 
free, and in only two cases was intel- 
lectual decline noted. The importance 
of these EEG changes is not known; 
nor is it known if and how the EEG 
information can be used to guide the 
clinician who is concerned about the 
possible development of a seizure dis- 
order or intellectual deterioration, and 
who seeks objective, measurable in- 
dices of his treatment. This article 
describes our experience with the 
EEG in PKU, reviews the literature 
on the subject, and attempts to make 
some inferences about the clinical 
importance of the EEG. 


PATIENTS AND RESULTS 


Forty-eight patients with PKU were fol- 
lowed up in a metabolic clinic for up to 20 
years. These patients were selected from 
those referred to the metabolic clinic 
because of a high serum PA level observed 
at variable times (range, two days to 70 
months). Only those patients meeting all 
the criteria for “classic” PKU were 
included in these studies; thus all of our 
patients had a serum PA level of at least 20 
mg/dL before therapy, normal serum tyro- 
sine levels, and phenylketones in the urine. 
When challenged with a diet that con- 
tained, on the average, 150 mg/kg/day of 
PA, serum PA levels of all patients 
increased above 30 mg/dL. Other patients 
who had serum PA ‘evels that approached 
20 mg/dL and who, when challenged with 
PA, did not reach a level greater than 30 
mg/dL within 72 hours were classified as 
having atypical PKU or as having variant 
PKU, and were not included in this 
study. 

The treatment consisted of a diet low in 
PA. The normal serum PA level is 1 to 1.5 
mg/dL. A patient is considered to be effec- 
tively treated if his PA levels are main- 
tained at less than 15 mg/dL due to dietary 
PA restrictions. Most of our patients 
resumed a free diet (no PA restriction) at 
the age of 6 (Table 1). 

Intelligence testing was performed at 
intervals on all patients by either the Stan- 
ford-Binet or Wechsler methods, and occa- 
sionally by both. In cases of mild retarda- 
tion, the ability to function independently 
would take a patient out of the mentally 
retarded category. All of the patients 
labeled mentally retarded in this study had 
IQs of 70 or below. 

In all, 137 EEGs from 48 patients were 


reviewed retrospectively by two of us 
(P.T.G. and R.G.F.). We attempted to cor- 
relate the EEG patterns with age, intellect, 
presence of seizures, and effect of therapy. 
The number of EEGs per patient varied 
from one to ten. Of the 48 patients, 34 
(71%) had abnormal EEGs at some point. 
Fourteen of these 48 patients had only 
normal EEGs (group 1); 20 had only 
abnormal EEGs (group 2); and 14 had 
normal records early in life, but subsequent 
EEGs revealed abnormalities (group 3) 
(Table 1). 


EEG Changes 


Electroencephalograms were considered 
either normal or abnormal. Abnormal 
EEGs were categorized in four groups: 
generalized nonparoxysmal, diffuse parox- 
ysmal, focal paroxysmal, and photoparox- 
ysmal. Generalized nonparoxysmal abnor- 
malities were excess slowing or poor 
organization for age. Diffuse paroxysmal 
abnormalities included spike and wave or 
bilaterally synchronous, 3-Hz, high-voltage 
delta wave activity, often most prominent 
in the occipital leads and frequently 
notched (Fig 1, top). Focal paroxysmal 
abnormalities consisted of spikes, sharp 
waves, and spike or sharp and slow wave 
complexes, usually localized in frontal or 
central head regions (Fig 1, center). A 
photoparoxysmal response was a general- 
ized spike and wave, polyspike and wave, or 
sharp and slow wave burst precipitated by 
photic stimulation (Fig 1, bottom). This 
final category does not include photic acti- 
vation of previous paroxysmal EEG abnor- 
malities. 

As given in Table 2, there were 34 
patients (71%) who had abnormal EEGs. 
Some patients had only one abnormal EEG 
whereas others had as many as seven 
abnormal records. To correct for this, we 
recorded the number and type of EEG 
abnormalities per patient, regardless of 
the number of EEGs performed. Many 
patients had more than one type of abnor- 
mality in the same or in serial records. 
Focal paroxysmal abnormalities were the 
most common, occurring in 31 of 34 
patients (91%). Of the 14 patients with 
initially normal EEGs followed by abnor- 
mal records, focal paroxysmal abnormali- 
ties were also the most common abnormal- 
ity, occurring in 12 of the patients (86%). 
Only one patient had hypsarhythmia. She 
was treated at 3 months and had mental 
retardation and seizures. 


PA Levels 


The PA level on the day of the EEG was 
available for 123 of the 137 EEGs. Figure 2 
shows the result of the EEG (normal or 
abnormal) for a given serum PA level. The 
figure demonstrates that when the PA 
level is less than 20 mg/dL, it is a poor 
predictor of the outcome of the EEG. When 
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the P4 leve was greater than 20 mg/dL, 


however, 43-of 50 (72) of the EEGs were 
abnorma (F < 01). 


Age 


Sireeitwss suspected that the age of the 
patients at tae time o° the recording might 
be a factor related tc EEG abnormalities, 
the results af the EFs (normal or abnor- 
mal) were pletted wita respect to the age of 
the patient at the time of each recording. 
For beth shetotal pat ent group (Fig 3) and 
treated patients (Fig 4), those age 6 or 
older were more likdy to have abnormal 
EEGs: (P < D01). 

Of the 41 patients who had EEGs at or 
after the age of 6, 32 (78%) had one or 
more abnerma! recorcs (P < .001) although 
13 of them aad had ermal records at an 
earlier age. Although patients in the older 
age group wth abnormal records may have 
had normal records et a younger age, the 
reverse did aot eecur that is, patients less 
than age 6 with abrormal EEGs did not 
later have censistent-y normal records. 

If we further analyze these 41 patients 
in regare to their treatment, we find that 
25 had been created before 1 month of age. 
Of these 25 there were 12 patients still 
under treatment at the time of the last 
EEG (at age 6 orolder) and ten (83%) who 
had abncrmal records. Of the 18 patients 
no longer an the det, seven (54%) had 
abnorma EEGs: Thus, continuance of the 
diet did mot seem to reduce the chance of a 
patient’s EEG becoming abnormal with 
age. 

Of the 26 5atients vho had EEGs before 
the ege af 6 only four (15%) had abnormal 
records. Twenty-twc of the 26 patients 
(85%) had nerma! records, and 13 of these 
22 patieris with nornal records later had 
abnorma records at age 6 or older. In 
addizion, om patient had abnormal EEGs 
before imitation of the diet at age 5, 
normal EEGs while on the diet, and an 
abnormal record at age 11 after discontin- 
uance of the diet at age 10. Thus, there 
were H patients whose records showed a 
detericretion over time (group 3). Of these 
14 patients. ten were still on a restricted 
diet when ERG-changes occurred. 

Nineteen patients 1ad EEGs both before 
and afte> the age of 6. Only normal EEGs 
were found n feur patients, only abnormal 
records im two, and 13 patients had only 
norma! records before age 6 and abnormal 
or en alternation between normal and 
abnermal records at age 6 or older. 

The age of 6 may not be the dividing 
point between normal and abnormal EEGs. 
This, in act, may reoresent an artifact of 
our zechmiqae of investigation since many 


Median Age at 
Initiation 
of Therapy 
(Range) 
14 14 days 
(2 days-3 yr) 
2 3 mo 
(14 days-3 yr) 
14 14 days 
(4 days-5 yr) 


Median 
Length 
of Therapy 
(Range) 
6 yr 

(1-12 yr) 
6 yr 

(1-9 yr) 
6 yr 

(4-10 yr) 


children ‘did not have EEGs “recorded 
between infancy and age 6. Thus, EEG 
changes might have occurred at an earlier 
date. 


Therapy 


All but one of the patients underwent a 
period of PA restriction during this study, 
and the only untreated person has an 
abnormal record at age 20. Table 1 com- 
pared the results of the EEGs with the age 
at initiation of therapy. Of the 14 patients 
with only normal EEGs (group 1), 12 (86%) 
began therapy within 1 month of birth. Of 
the 20 patients with persistently abnormal 
EEGs (group 2) only one was treated by 15 
days and only five (25%) were treated 
within the first month of life (P < .001). Of 
the 14 patients whose records deteriorated 
with time (group 3), 12 (86%) were treated 
within the first 30 days of life. All of these 
12 were in the group without seizures, 
mental retardation, or abnormal results of 
neurological examinations. 


Seizures 


Five patients (10%) were found to have 
had at least one seizure (Table 1). They all 
had abnormal EEGs. Only one of these 
patients was treated before 1 year of age. 
Even though only five of the patients had 
seizures, 34 (71%) had generalized, focal, or 
photoparoxysmal epileptiform abnormali- 
ties on their EEGs. 


Intelligence 


Twelve patients (25%) had low intellect, 
ranging from a borderline IQ of 70 to 
severe retardation (Table 1). Three of the 
14 patients (14%) with consistently normal 
EEGs had low intellect. We believe, in 
retrospect, that one of these patients had 
been overtreated as an infant, with serum 
PA levels often below 1 mg/dL. Seven of 
the 20 patients (85%) with only abnormal 
EEGs (group 2) had mental retardation 
and they were all treated at 3 months of 
age or later. Of the 14 patients with deteri- 
oration of the EEG (group 3), two (14%) 
were treated late (at 33 and 70 months) and 
had mental retardation. Two other pa- 
tients from group 3 have been found to 
have notable intellectual decline after ter- 
mination of therapy and have resumed the 
restricted diet. 


COMMENT 


The EEG correlates of PKU have 
been extensively described.*!*** Sub- 
jective visual analysis of the EEG 
hampers the comparison of various 
studies. The method and accuracy of 


Table 1.—Therapeutic and EEG History 


Median Length 
of EEG 
Follow-up 
(Range) 
6 yr 

(4-11 yr) 
4yr 

(5 mo-8 yr) 
9 yr 

(4-11 yr) 


Median Age at 
First EEG 
(Range) 

2 yr 

(1 mo-17 yr) 
8 yr 

(2 mo-23 yr) 
2mo 

(10 days-7 yr) 





Patients 
With Mental 
Retardation 





the clinical diagnosis, the age at which 
therapy began, the duration of thera- 
py, and the patient’s cempliance as 
measured by the PA evels, are addi- 
tional variables. to be taken into con- 
sideration if meaningful clinical cor- 
relates of the HEG firdings are to be 
established. For exemple, accurate 
diagnosis of PKU has enly recently 
been recogrized as imzortant. Several 
studies befcre 1968*''** Co not specify 
how the diagnosis was reached. Since 
1968, more sophisticated diagnostic 
criteria, in addition te serum PA lev- 
els, were used so thet patients with 
borderline elevations ef rum PA lev- 
el, “atypica?” PKU, and PKU variants 
were distinzuished from the patients 
with classie PKU. As elready men- 
tioned, in our series all of the patients 
met the crizeria for classic PKU. 


Dietary Restrictions of PA 





Serum Pa levels have been used to 
demonstrate the effectiveness of die- 
tary restriczions of PA. However, PA 
levels may ‘luctuate widely, and peri- 
odically recorded therapeutic PA lev- 
els do not exclude a passidle PA eleva- 
tion at the timeof the EEG. Although 
it is possible that the EG abnormali- 
ties might be transiert and related to 
elevated PA levels at the time of 
recording, their persistence ineserial 
tracings makes this 1ypothesis very 
unlikely. Ina study of un-reated PKU, 
Partington found a pocr correlation 
between PA levels anc intelligence. In 
our study, we had the opportunity to 
follow PA levels. Although we did not 
find an absolute corr2lazion between 
raised PA levels and ZEG abnormali- 
ties, there was a statistically signifi- 
cant tendency to have abnormal EEGs 
with PA levels greate> than 20 mg/dL 
(Fig 2). Since normal records were 
seen in patients with FA levels ele- 
vated to 30 zimes the rormal level, it is 
suggested that factors other than 
exposure to high lerels of PA can 
cause EEG changes. Ths speculation 
is further substantiated by those cases 
that had abnormal EEGs and low PA 
levels (Fig 2). On the cther hand, a 
normal EEG does not exclude organic 
brain disease. This is exemplified by 
one patient whe was treeted at 2 days 


No. of Mecian Interval 
to First 
Abnormal 


EEG (Range) 


Nb. of 
Patients With 
Seizures 


6 yr 
(211 yr) 


*Group 1, «ll EEGS were normal; group 2, all EEGS were abnormal; group 3, EEGs initially normal, then abnormal. 
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Fig 1.—Top, Paroxysmal, bilater- 
ally synchronous, posteriorly 
predominant notched delta 
waves, three per second, in 8- 
year-old girl treated from 3 
weeks to 6 years of age. Results 
of EEG were normal at 5 and 14 
months. First abnormal EEG oc- 
curred at age 6 while she was 
still being treated. Center, Gen- 
eralized spike and wave and 
central and temporal sharp 
waves during sleep in 7-year-old 
girl who was treated from ages 1 
to 6. This was her first EEG. 
Bottom, Photoparoxysmal re- 
sponse in 6-year-old boy treated 
from 12 days to present who had 
normal EEGs at age 11 days and 
at 1 and 4 years of age. 


of awe by sever= dietary PA restric- 
tion that mesulted in PA levels that 
were often belov 1 mg/dL during the 
first yearof life This person was the 
only earlytreated patient with nor- 
mal EECs and mental retardation. 
Thus CNS damage may appear in 
PKU despite boch normal serum PA 
leves anc BEG. ince PA is an essen- 
tial amimo acid. an inadequate diet 
such ss that use@ in the treatment of 
PKU may impair protein synthesis, 
resulting nm E=G-detectable brain 
dysfunction. 
Age and EEG Findings 

Theage ef thepatient at the time of 

initiztiomor treatment, the age of the 


patient at the tme of the EEG, and 
the engtk of the treatment may 


all hey pat the ore of the. EEG. 
In general, patients treated earlier 
are more likely to have normal 
EEGs. This was confirmed in our 
series since 83% of those treated 
before 1 month of age had normal 
records initially; however, only 41% of 
these patients had normal records 
when longitudinally studied. In fact, 
we also found that the age of the 
patient at the time of the recording is 
an important factor in determining 
whether or not an EEG will be normal 
(Fig 3 and 4). Seventy-eight percent 
of all patients who had EEGs when 
they were age 6 or older had abnormal 
records, while only 15% of patients 
who had EEGs when younger than 
age 6 had abnormal records. The dif- 
ference between these two groups is 


Table 2.-EEG Abnormalities 


No. of Patients /% 
a _—__r reowXxwvXVP/é w oe .am™ 


Groups 2 and 3 (n = 34) 


See par 


Group 3 (n = 14) 
9/26 6/43 





Seecatically significan:. Thus, older 
patients are more lkely to have 
abnormal EEGs; however, the age at 
which this change occurs may be less 
than 6, since many of our patients did 
not have EEGs performed between 
infancy and age 6. This trend was 
noted in a previous study’ where nine 
of 12 patients (75%) yeunger than 10 
years had abnormal records, while 17 


[|Normal EEGs 


[] Abnormal EEGs 
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Fig 2.—Number of EEGs, both normal and 
abnormal, for given serum phenylalanine 





(PA) level, is recorded. Results of EEG 
correlate with PA level only if level is above 
20 mg/dL, at which time EEG is more likely 


31/91 12/86 
21/62 7/50 
4/12 4/29 


Focal parmxysmel 
Generalized par=<ysmal 
Protoparexysme 


Fig 2 —Resu ts of EZG are plotted with respect to age of patient at 
time-cf recosding. siany patients are represented more than once 
in thes figure since they had more than one EEG. Results of EEG 
recorded fren pat=nts who are age 6 or greater are more likely to 


be apnorma (P< D01). 


wE F2 15 
Nc of Patients 
With Normal EEGs 
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to be abnormal (P < .01) 


Fig 4.—Results of EEG are plotted with respect tc age of patient at 


time of recording. Only EEGs performed on patients under 
treatment for phenylketonuria are included n figure. ‘Some 
patients are represented more than once, since they had more 
than one EEG. Even among those under therapy, patients age 6 


or greater are more likely to have abnormal records (P < .001). 


12 10 8 6 4 
No, of Patients 
With Normal EEGs 


8 FG a e 70. -2), T a Oe 12" 14 
No. of Patients 
With Abnormal EEGs 


a0 2 406° B doul2. 14 
No. of Patients 
With Abnerma’ EEGs 
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abnormal records. Cabalska et al" 
reported similar findings, but they 
were given a different interpretation. 
In their study, two groups of patients 
with typical PKU were followed up, 
with particular attention to the 
effects of the length of treatment. 
Group 1 was treated for a mean of 
four years three months with treat- 
ment beginning at a mean of 25 days 
of age. Group 2 was treated for a 
mean of two years four months with 
treatment beginning at a mean of 39 
days of age. Sixteen (76%) of 21 
patients in group 1, and three of ten 
(30%) patients in group 2 had normal 
EEGs before discontinuation of thera- 
py, but when reexamined while on a 
free diet at ages 6 to 10 they had 
abnormal records. These findings, as 
well as decreasing IQs, were inter- 
preted as evidence that the period of 
dietary therapy was too short. Howev- 
er, we have observed that the EEG 
may have first become abnormal 
while the patient was still on the diet. 
Thus, in view of our data, the findings 
of Cabalska et al may support the 
hypothesis that age and prolonged 
treatment are actually responsible for 
the changes that lead to abnormalities 
in the EEG. 

Abnormal EEGs in patients who 
have*discontinued the diet''? or after 
PA load™ may represent ongoing 
CNS damage or disturbance of brain 
function from high levels of PA. How- 
ever, it should be noted that in our 
study, ten of the 14 patients whose 
EEGs changed from normal to abnor- 
mal were still on the diet when their 
EKGs first became abnormal at 
approximately age 6 to 8. In this 
regard, of particular interest are nine 
patients in group 3. They were all of 
normal intelligence, had normal re- 
sults from neurologic examination, 
and never had seizures. They were all 
treated within 1 month of age, and 
seven of the nine patients were still on 
a PA-restricted diet and under good 


control at the time of their first 
abnormal EEG. Their EEGs were 
normal until age 5 to 8, at which time 
abnormalities first appeared. These 
treated patients had serum PA levels 
of 5 to 15 mg/dL, which is five to ten 
times the normal level. Our data (Fig 
1) do show that such EEG abnormali- 
ties are unlikely to be related to serum 
PA levels in this range. Thus, there 
appears to be a puzzling discrepancy 
regarding the efficacy of treatment. 
On one hand, early dietary control 
undoubtedly has a positive effect on 
mentation, EEG (up to a certain age), 
and metabolic values, but on the other 
hand it does not prevent EEG deterio- 
ration. 
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though the To g i nse- 
quences of dietary termination of PA 
in the management of PKU are still 
not known, this study suggests that 
there may be an independent, age- 
related deterioration of the EEG in 
several patients with PKU, even 
though these patients are clinically 
well. There are no known reasons for 
this. Such EEG changes may be 
related to metabolice abnormalities 
associated with PKU. There have 
been several reports’? in both 
treated and untreated children with 
PKU of a progressive demyelinating 
disorder that is manifested clinically 
by spasticity and is more frequently 
seen in untreated children. We have 
not noticed the development of spas- 
ticity in our treated patients but this 
may require longer observation. Pos- 
sibly a delayed, progressive decline of 
intelligence is part of the natural his- 
tory of untreated PKU.” 

When children with PKU are exam- 
ined after termination of the re- 
stricted diet for changes in intel- 
lect***=? and behavior," there is some 
evidence that dietary termination 
may lead to intellectual decline, 
although this is not universally 
accepted. In view of the EEG changes 
that occur even before the diet is 
discontinued, our data suggest that 
CNS damage or dysfunction may be 
occurring independently of termina- 
tion of the diet. 

In conclusion, based on our data, the 
development of an abnormal EEG in 
an older child with PKU who has 
resumed a free diet should not neces- 
sarily prompt the reinstitution of di- 
etary restrictions since children who 
remain under treatment may also 
have abnormal EEGs. Furthermore, 
the presence of epileptiform abnor- 
malities is not correlated with the 
development of a elinical seizure dis- 
order. Longer EEG and clinical obser- 
vations may further clarify the signif- 
icance of these EEG changes. 
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Brief Communication and Clinical Notes 


Upwerd Gaze Paralysis 
Fellowing Unilateral Pretectal Infarction 


Cormpvt2rizel Tomography Correlation 


Michael S Smith, MD, Jose F. Laguna, MD 


è Sudder paralysis of upward gaze 
develcped im a 47-year-old diabetic wom- 
an. Comput=rized tomographic scan and 
subsequent studies were consistent with 
a unilatere! prewctal infarction. The 
mechanism of mpward gaze are dis- 
cussed. 

(Asch Neurol 381 27-129, 1981) 


partiot saze is believed to be 
medisted bilaterally.* The su- 
pranuclear sathways for upward gaze 
travel mecilly through the thalamus 
and termmate dorsally, superficially 
invo ving the resion of the interstitial 
nucleus of —ajal ANC) and the posteri- 
or commi:sure.’* Most lesions that 
produce ucward gaze paralysis are 
located in the terminal portion of the 
pathway ia the pretectal area bilater- 
ally. We ceseribe a patient in whom 
upward gaze paralysis was correlated 
by cGmpu-erizec tomography with a 
unilateral Esion_ 


EEPORT OF A CASE 


A 47-yea ole diabetic woman with diplo- 
pia end ga& difiewlty cf sudden onset was 
seen by us. She described superimposition 
of images in the vertical plane that did not 
change m amy feld of gaze and mild 
unst2adime s of gait. She denied headache, 
nausea, er vomiting. Facial weakness on 
the night was evident and a mild hemipare- 
sis on the reht explained the gait difficul- 
ty. There was a Sight asymmetry of the 
eyes in the primary position, with a sug- 
gestan ef Sepression of the right eye in 
the vertica] plare that apparently ac- 
counted for she compiaint of vertical diplo- 
pia (Fig ‘). There was paralysis of upward 
gaze with -enwergence of the eyes on its 
attempt. Vertical oculocephalic responses 
and Bell’: »»enomenon were both absent. 
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There was neither lid retraction nor ptosis. 
The pupils were 4 mm in diameter and 
reacted briskly to light. Lateral and down- 
ward versions were normal. 

Laboratory studies showed microcytic 
anemia, hyperglycemia, and a normal 
serology. Analysis of CSF showed no cells, 
a glucose concentration of 119 mg/dL, and 
a protein concentration of 57 mg/dL. Com- 
puterized tomographic scan (Fig 2) showed 
effacement of the posterior end of the 
third ventricle with compression of its left 
side across the midline. Some distortion of 
the upper end of the left quadrigeminal 
plate was also noted. With contrast 
enhancement, a ring-enhancing 1.5-cm 
lesion was seen at the inferior medial 
aspect of the left thalamus, anterior and 
superior to the region of the left red 
nucleus (Fig 3). There was slightly dimin- 
ished density anterolaterally to this lesion 
in the area of the posterior limb of the left 
internal capsule, consistent with focal cere- 
bral edema. Other views demonstrated 
normal vascular structures at the base of 
the brain without shift of the internal 
cerebral veins. There was no ventricular 
dilation, and there were no other abnor- 
malities. j 

The patient was treated with dexameth- 
asone for five weeks. At the end of this 
time, the hemiparesis had subsided and 
there was return of upward gaze for pur- 
suit movements. Saccadic movements re- 
mained absent. She continued to complain 
of diplopia in all fields of vision that was 
not explained by findings in the examina- 
tion. Three months after the onset of her 
symptoms, the patient still noted diplopia 
in primary position for which she compen- 
sated by a head tilt to the right. There was 
no longer diplopia on lateral gaze. She had 
excellent pursuit movements yet remained 


unable to initiate upward saccadic move- 
ments. Oculocephalic responses in the ver- 
tical plane remained absent. Computerized 
tomographic scan five weeks after the 
initial study (Fig 4) showed a circum- 
scribed area of diminished density in the 
left lower thalamic and pretectal region 
which did not enhance with intravenous 
contrast. The radiological aspects of the 
lesion and the partial recovery were both 
consistent with a small infarction. 


COMMENT 


Unilateral lesions tiat produce de- 
fects in upward gaze are unusual, hav- 
ing been reported only five times pre- 
viously.* Three of these five reports 
concerned stereotactizally placed le- 
sions.’*" Unilateral stimulation- or 
ablation of key areas has been 
reported to affect downward gaze, but 
unilateral pathological lesions that 
produce downward gaze paralysis 
have not been described. 

If bilateral supranuclear influences 
can be interrupted by a single lateral- 
ly placed pretectal lesion, there must 
be a complete decussation of each 
supranuclear pathway at a pretectal 
level. Given such a dezussation, a sin- 
gle lateral lesion could interrupt the 
ipsilateral pathway as well as the con- 
tralateral pathway after its decussa- 
tion. Exactly where the decussation 
occurs is not known, Fut the posterior 
commissure is the most likely place in 
view of Christoff’s werk’ and in view 
of the proximity of the posterior com- 
missure to the oculomotor nuclei. 


Fig 1.—Patient's eyes in primary position. 


oe SS eek 


Upward Gaze—Smit) & Laguna 127 





Fig 2.—Left, Unenhanced computerized tomographic scan made cn admission. Right, 


More ventral scan. 


Fig 3.—Contrast-enhanced computerized 
tomographic scan made on admission. 





Fig 4.—Left, Unenhanced computerized tomographic scan made five weeks after 
admission. Center, More rostral scan. Right, Slightly more caudal scan. 


Absence of Bell’s phenomenon in 
this patient should not be understood 
to mean nuclear or infranuclear paral- 
ysis of upward gaze. Bell’s phenome- 
non has been absent in other cases of 
vertical gaze paralysis‘; in at least 
one of these cases there was no patho- 
logical evidence of oculomotor-nuclear 
involvement.* Existence of an upward 
gaze center mediating both vestibular 
and facial ocular reflexes would 
explain why Bell’s phenomenon could 
be present in precenter lesions of 
upward gaze!" and absent in post- 
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center lesions that are still supranu- 
clear to the oculomotor nucleus. 

With the description of this patient, 
there appears to be at least three 
mesencephalic vaseular syndromes 
that produce neuro-ophthalmologic 
findings: (1) the unilateral parame- 
dian syndrome of Weber or Bene- 
dikt,’’ that causes ipsilateral third 
nerve involvement with contralateral 
hemiparesis or ataxia; (2) the central 
bilateral mesencephalic syndrome 
that produces upward and/or down- 
ward gaze paralysis, nuclear third 


nerve paralysis, and coma or akinetic 
mutism due to involvement of the 
ascending reticular activating sys- 
tem'*"*; and (8) infarction in the dis- 
tribution of the collicular artery, as 
represented in the present case, may 
produce upward gaze paralysis with- 
out disturbances of consciousness. The 
collicular artery arises from the proxi- 
mal portion of the posterior cerebral 
artery and, with the medial branches 
of the superior cerebellar arteries and 
the posteromedial choroidal artery," 


supplies the pretectal region and 
. 
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-A 


superior collicalns. These vessels re- 
spect the milime and this makes the 
likely cause of a unilateral lesion in 
this area ic be vascular. 
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Grenulomatous Angiitis of the Nervous 


First Seen as Relapsing Myelopathy 


Dona 3. Kewinsen, MD, Carl W. Braun, MD 


e A pevioashy healthy 19-year-old man 
with 2 paintul, retapsing myelopathy died 
of a cesebra) hamərrhage. At autopsy he 
was found't>"heve granulomatous angiitis 
of the nervems system (GANS). This par- 
ticular case of GANS is distinctive and 
has been repo-ed on two previous occa- 
siors. 

(Arch Neurol 38129-131, 1981) 


ranulomateus angiitis of the ner- 

vees system (GANS) is a well- 
charac'erized pathological condition 
wita 28 aratammally confirmed cases 
Geseribed n the iterature.’-*° The dis- 
ease is charaete-ized by a multifocal 
anc retapsing course that on occasion 
is m sGiagmosed as demyelinating dis- 
ease. We eased for a patient with 
GANS whe had a painful, relapsing 
my=tepatiy ead who died of a cerebral 
hemar-hage. The clinical course of this 
patien. is =» similar to cases reported 
by ambit: in 1922" and by Kolodny et 





Aecepeed ~ publication April 22, 1980. 

Feem the Divesiom of Neurology and Depart- 
ment ef Pathoogy, & Lake’s-Roosevelt Hospital 
Cemer Drs 2ewlirson and Braun), and the 
Department © Patiolegy, Cornell University 
Medical Dollewe, New York (Dr Rawlinson). 

Reprivtsmp. availble. 

. 


Arch Neurcl—sol 38, Feb 1981 


al in 1968" that description of this 
patient is justified. As GANS may be 
diagnosed by cortical biopsy and pos- 
sibly treated by steroid therapy, early 
recognition of specific symptoms is 
important (Table). 


REPORT OF A CASE 


A previously healthy 19-year-old man 
was admitted to St Luke’s Hospital Center, 
New York, in October 1977 with a two- 
month history of lower back pain and three 
days of progressive weakness and numb- 
ness of the lower extremities. There was no 
fever. Examination showed paraparesis 
with hypalgesia to T-9. The results of 
myelography were normal. Laboratory 
studies of the CSF disclosed the following 
values: RBCs, 202/cu mm; WBCs, 121/cu 
mm (63% lymphocytes); protein, 75 mg/dL 
(y-globulin < 8% of total protein); glucose, 
80 mg/dL; VDRL, nonreactive; and sedi- 
mentation, 4 mm/hr. Antinuclear antibody 
studies were negative. Bacterial, fungal, 
and viral cultures of the CSF were nega- 
tive. He was treated with intravenous (IV) 
dexamethasone, 16 mg per day for two 
weeks, and within a month made a full 
clinical recovery. In January 1978 he was 
admitted to a local hospital with recurrence 
of leg weakness. Lumbar puncture showed 
60 WBCs (100% lymphocytes) and a protein 
level of 82 mg/dL. He had an incomplete 
recovery with a short course of steroid 
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therapy. He was given a tkird course of 
steroid therapy (prednisene. 60 mg orally 
per day) from December -978 through Jan- 
uary 1979, with slight imorovement in 
motor strength and reduction of persistent 
CSF pleocytosis. 

In September 1979 the petient had the 
onset of confusion, slufrecé speech, and 
right upper extremity weakness. On read- 
mission to St Luke’s Hespital Center he 
was afebrile with a sapple neck. The 
patient was lethargic wita irapaired imme- 
diate recall and short-term memory. There 
were frequent literal paraphasic errors, 
and comprehension of verbel and written 
commands was diminished. The results of 
visual field examination were normal but 
there was reduction o: ootokinetic re- 
sponse to a tape moving “rom right to left. 
Dise margins were ind stiact and veins 
were nonpulsatile. A paradoxical pupillary 
response was present or the right. There 
was a right upper motor neuron facial 
weakness, proximal righ: upper extremity 
paresis, and paraplegia with flexion con- 
tractures. A level to T-4 to pin with defec- 
tive position sense in the mght hand and 
both feet were noted. Cevebellar testing in 
the left upper extremity was normal. 
Reflexes were depressed in the right upper 
extremity, with sustained clonus in the 
lower extremities. Planter simulation pro- 
duced a grasp response. The-sedimentation 
rate was 2 mm/hr. Computerized transax- 
ial tomography of the brain revealed a 
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Cases of Granulomatous Angiitis o 


Course, 
Myelopathy Onset 


Protein, 


f CNS First Seen as Myelopathy : 
CSF 
cee 


Steroid Fatal Cerebral 


Source, yr Age/Sex to Death Pain mg/dL Cells/cu mm Responsiveness Hemorrhage 
Kolodny et al,’ 
1968 21/M 3 yr Yes 117 45 lymphocytes Yes Yes 


67 lymphocytes 
Harrison,’ 1976 47/M 2 yr Yes 490 33 PMN* 0 0 
Newman and 


Wolf,’ 1952 50/M 


Harbitz,” 1972 






Present case, 1980 21/M 





Fig 1.—Nonenhanced computerized to- 
mography scan of head demonstrating 
high-density lesion of left insular region 
with midline shift. 


Fig 2.—Lateral view of cerebral angiogram 
indicating mass, effect without intrinsic 
vasculopathy. 


Fig 3.—Coronal section through brain at 
level of thalamus, with hemorrhagic mass 
in left basal ganglia. 
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*PMNs indicates polymorphonuclear leukocytes. 
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high-density, nonenhancing lesion in the 
left insular region (Fig 1). Left carotid 
arteriography demonstrated a large, avas- 
cular mass in the left central Sylvian area 
without evidence of focal spasm, segmental 
narrowing, or occlusion (Fig 2). Despite IV 
dexamethasone, 120 mg per day and subse- 
quent use of mannitol and controlled 
hyperventilation, he became unresponsive 
with a fixed, midposition left pupil and 
florid papilledema. On the third hospital 
day, he required full ventilatory support 
and no oculovestibular or pupillary re- 
sponses could be elicited. He died on the 
fifth hospital day. 


PATHOLOGICAL FINDINGS 


There was a single hemorrhage sur- 
rounded by numerous petechiae in the 
left basal ganglia (Fig 3). The hemor- 
rhage extended from the left lateral 
ventricle to the Sylvian fissure. Dis- 
section of the branches of the circle of 
Willis disclosed no aneurysm. The spi- 
nal cord appeared normal at gross 
examination. 

Throughout the brain and spinal 
cord, leptomeningeal and parenchy- 
mal small arteries and veins were 
affected by granulomatous and, some- 
times, necrotizing inflammation (Fig 
4 to 6). The vessels of the choroid 
plexus and the vasa nervorum of the 
spinal nerve roots within the sub- 
arachnoid space were similarly af- 
fected. In the region of the cerebral 
hemorrhage, the walls of adjacent ves- 
sels were heavily infiltrated by mono- 
nuclear cells and giant cells. Many of 
these vessels were necrotic and sur- 
rounded by recent perivascular 
hemorrhages. In contrast to the ves- 
sels of the brain, the small arteries 
and veins of the spinal cord were 
densely sclerotic, with recanalized 
lumina. There was no associated peri- 
vascular hemorrhage or fibrinoid ne- 


75 lymphocytes 
46 PMN 
202 RBCs 
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crosis, and inflammation was limited 
to the perivascular space alone. While 
these vascular changes extended over 
the entire length of the spinal cord, 
they were most prominent at the mid- 
thoracic level where they were asso- 
ciated with dense fibrillary gliosis. 
There was marked symmetrical de- 
myelination of ascending and de- 
scending tracts. 

Vasculitis was not seen in other 
viscera, though the kidneys were not 
available for examination. The aorta, 
neck vessels, and major branches of 
the circle of Willis were normal. 


COMMENT 
Pathological Appearance of GANS 


The pathological features of GANS 
are well established and based on 29 
histologically confirmed case reports. 
In four patients, the diagnosis was 
made by cortical biopsy alone, while in 
the remaining 25 it was based on 
examination of the brain at autopsy 
(nine cases included examination of 
the spinal cord). In the 22 cases in 
which a general autopsy was per- 
formed, there were no features of 
disseminated vasculitis. The disease 
involves arteries and veins in the lep- 
tomeninges and parenchyma of the 
spinal cord. Where examined, the 
branches of the external carotid have 
been normal, and the branches of the 
circle of Willis are only rarely 
affected. The walls of small arteries 
and veins exhibit granulomatous in- 
flammation, including giant cells. Fi- 
brinoid necrosis is seen in the majori- 
ty of cases and the choroid plexus is 
usually involved. The distribution and 
nature of the vasculitis clearly distin- 
guish this disease from other inflam- 
matory disorders of the blood vessels 
that affect the CNS. 
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Fig 4.—Anteior horneof spinal cord show- 
ing granulomatous vasculitis with adjacent 
motor teurens (hematoxylin-eosin, origi- 
nal magnification x 100). 





: EARL Se ~ 
Fig 5.—Inflamed vessels in cortical lepto- 
meninges. Mote relative sparing of arterial 
branches comparedty veins (hematoxylin- 
eosin, origira! magnification x 100). 
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Fig 6.—Dete! of granulomatous infiltrate 
with multinucleated q@ant cell (hematoxy- 
lin-eosin, orginal magnification Xx 100). 


Clinical and Laberatory Features 


Two yesrs prier to death, the 
patient hac a painf_] myelopathy with 
a midtoracic sensery level. At autop- 
sy, the simal cerc vessels were 
observed te be thickened and sclerotic 
and th nearepil was densely gliotic. 
These charges were most prominent 
in the -hor=dc corc 

Myelopathy has been the original 
finding problem in “our patients with 
GANS, *:" and the significant clinical 
and CSF -ndings are given in the 
Table. The patients’ azes ranged from 
21 to 50 years. In three, there was 
significant back -=nd/or leg pain, 
which may elp in distinguishing 
GANS from demyeinating disease. 

The laboratory studies of the CSF 
from patients with GANS can be use- 
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ful in differentiating this disease 
from a demyelinating process. Twen- 
ty-four'**-7-1618-20 of the 29 patients 
with pathologically confirmed GANS 
had lumbar punctures and examina- 
tions of the CSF. There was a predom- 
inantly lymphocytic pleocytosis in 20 
of 24 patients with protein levels ele- 
vated above 100 mg/dL in 15 of 24 
patients. Approximately one half (13/ 
24) of the patients had RBCs in the 
CSF. This finding is difficult to inter- 
pret, but possibly reflects the necrotiz- 
ing nature of the granulomatous 
angiitis. 

The patient died as a consequence 
of transtentorial herniation secondary 
to a larger hemorrhage in the left 
basal ganglia. Vessels adjacent to the 
hematoma were inflamed and necrotic 
with perivascular hemorrhage. There 
was no associated gliomesenchymal 
reaction, indicating that the hemato- 
ma had not been present for more 
than a few days prior to death. 

Cerebral hemorrhage was an initial 
or complicating feature in four?!" 
of the 29 cases of pathologically con- 
firmed GANS and was the terminal 
event in the present case. The cerebral 
angiogram demonstrated no intrinsic 
vasculopathy in the patient we de- 
scribe. Twelve patients’ *®*1%191%% 
with pathologically confirmed GANS 
had cerebral angiography, and one 
third of the angiograms were normal. 
A review of the pathological features 
of GANS emphasizes that small ves- 
sels, often veins, are preferentially 
involved, providing a probable expla- 
nation for normal arteriography in 
some cases. 


Management 


When the diagnosis of GANS is 
suspected, biopsy of both the cerebral 
leptomeninges and subjacent cortex 
may confirm the diagnosis. Six pa- 
tients with GANS have had brain 
biopsies.’ Five of these showed 
typical granulomatous inflammation 
of the leptomeningeal and parenchy- 
mal vessels. In one patient,’ a cortical 
biopsy was normal, while at postmor- 
tem examination six months later 
there was diffuse involvement of the 
brain and spinal cord. Brain biopsy 
appears justified when angiography is 
unrevealing, as five of 12 pa- 
tients'***"""" treated with steroids 
have shown modest to notable im- 
provement. 
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When a relapsing, maltifocal, neu- 
rologic illness with CSF pleocytosis 
and elevated protein levels without 
systemic features is followed by cere- 
bral hemorrhage, GANS should be 
considered as the probable cause. 


Doris Heitmeyer assisted in the preparation of 
this manuscript. 
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Adult-Onset Stuttering Treated With Anticonvulsants 


Robin Baratz, MA, Marek-Marsel Mesulam, MD 


© Stuttering and aphasia emerged as 
salient clinical features in an adult with 
multifocal brain damage and paroxysmal 
EEG activity. Anticonvulsant treatment 
was associated with reversal of the stut- 
tering and with marked improvement in 
language abilities. 

(Arch Neurol 38:132, 1981) 


evelopmental stuttering typically 

evolves between 2 to 6 years of 
age, is found predominantly in males, 
and features blocks, repetitions, and 
prolongations of initial sounds and 
syllables.’ Secondary characteristics 
such as grimacing and limb-swinging 
are also common. On rare occasions, 
adult-onset stuttering has been de- 
scribed in conjunction with brain 
damage. This article reports a case of 
adult-onset stuttering that resembled 
the childhood stuttering pattern. The 
special features of our case were the 
presence of paroxysmal abnormalities 
on EEG and the response of the stut- 
tering to anticonvulsant treatment. 


REPORT OF A CASE 


A 42-year-old, right-handed woman was 
admitted to the hospital after a head injury 
suffered in a motor vehicle accident. A 
computerized tomographic (CT) scan 
showed a subdural hematoma over the left 
frontal lobe and multiple contusions in the 
right hemisphere. In the acute episode, the 
patient experienced two grand mal convul- 
sions. She was treated conservatively, 
started on a regimen of phenytoin (350 
mg/day), and discharged after two weeks, 
alert and walking. Five months later, she 
was referred to the Behavioral Neurology 
Unit for further control of seizures. The 
patient had experienced episodes of un- 
comfortable sensations on the right side of 
the body and difficulty with speech. There 
had been no speech or language disorder 
before the accident. Facial paresis on the 
left, and a mild downward drift of the right 
upper extremity were also noted. An EEG 
showed focal and paroxysmal slowing in 
the left temporal region as well as indepen- 
dent sharp waves posteriorly on the right. 

The Boston Diagnostic Aphasia Exami- 
nation? and the Boston Naming Test dis- 
closed word-finding pauses, circumlocu- 
tions, and semantic paraphasia in spoken 
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expression. Speech was otherwise gram- 
matically correct and the patient could re- 
peat well. Word-finding difficulties were 
evident from the patient’s writing. Audi- 
tory and reading comprehension were nor- 
mal. These observations were consistent 
with the presence of mild anomic aphasia. 
Reading aloud showed no evidence of stut- 
tering. However, during a rapid-naming 
test as well as during conversation, the 
patient had frequent hesitations, prolonga- 
tions, repetitions, and blocks on initial 
sounds of words. These features were ac- 
companied by grimacing. This speech im- 
pediment, reminiscent of the pattern seen 
in developmental stuttering, substantially 
limited her ability to communicate. The 
stuttering was almost consistently present 
and did not display the temporal pattern 
typically associated with ictal phenomena. 

Three hundred milligrams of phenytoin 
and 90 mg of phenobarbital daily were 
prescribed. Within one week, there was a 
marked decrease in seizure activity. Right- 
sided body sensations and stuttering were 
diminished. However, over the next two 
months, seizure-like phenomena recurred 
on several occasions. With each event, the 
right-sided paresthesia and stuttering 
with associated grimacing recurred. Read- 
justment of the anticonvulsant regimen 
was followed by disappearance of the body 
sensations, and disappearance of stutter- 
ing and grimacing. Finally, adequate con- 
trol was achieved with 200 mg of phenytoin 
and 800 mg of carbamazepine daily. Spok- 
en and written word-finding abilities were 
improved. 


COMMENT 


In several cases, stuttering has been 
acquired in adulthood following cere- 
bral lesions.’ While our case falls in 
this category, there are some clinical 
differences. In the previous reports, 
most patients had repetitions, prolon- 
gations, and blocks in any position of 
sounds and syllables and with any 
word class. Secondary characteristics 
such as grimacing were not observed. 
In contrast, this patient produced 
repetitions, prolongations, and blocks 
only on initial sounds of substantive 
words. It is not possible to determine 
whether these differences merely 
indicate a lesser degree of severity in 
our case or a basic difference in 
underlying mechanisms. Secondary 
grimacing, a feature commonly seen 
in developmental stuttering but not 
reported in other instances of adult- 
onset stuttering, was a salient feature 
in our case. 

Another feature that distinguishes 


our case from previous descriptions of 
adult-onset stuttering is the presence 
of paroxysmal discharges in the EEG. 
Speech arrests and aphasia have been 
reported as manifestations of ictal 
activity in adults.’* In most of these 
cases, the EEG focus was in the left 
peri-Sylvian region. The communica- 
tion disorders in these cases were 
improved or eliminated when the sei- 
zures were brought under control with 
anticonvulsant drugs. It is possible 
that this case represents an atypical, 
ictal speech disorder. However, the 
occurrence of blocks, repetitions, and 
prolongations only on initial sounds 
and syllables of words is difficult to 
explain on this basis alone. While the 
stuttering in this case may have 
resulted from an interaction between 
multifocal brain damage and paroxys- 
mal electrical activity, the relevance 
of this mechanism to developmental 
stuttering cannot be determined. 

In summary, our case is consistent 
with previous reports that show that 
stuttering can be acquired by adults 
who sustain multifocal brain damage. 
In addition, this patient had a bilater- 
ally abnormal EEG with notable 
paroxysmal discharges in the left tem- 
poral region. Even though the patient 
had structural lesions in the brain, the 
abnormality in the EEG still appeared 
to have significant implications in 
terms of therapy since the stuttering 
responded to anticonvulsant medica- 
tions. 
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Effect cf an Aldose Reductase Inhibitor on 
Diabetic Peripheral Neuropathy 


Preliminary Report 


Antemo Culeoras, MD; Jorge Alió, MD; José-Luis Herrera, MD; M. Isabel Pérez Lépez-Fraile, MD 


The availabilty for human experi- 

mentatiq ef an inhibitor of the 
enzyme aldose reductase (alrestatin) 
afferds. the opportanity to test the 
hypothesis shat sarbitel intervenes in 
the developmert of diabetic peripher- 
al neuropatay.~ Furthermore, it pro- 
vides a potential pharmacologic ap- 
preaeh to the p evention of peripheral 
neurepathy anc other complications in 
diabetes mellitus. Im this study, we 
report the <ifeats of alrestatin on ten 
patierts with diabetic peripheral neu- 
ropathy. 

METHODS 


Ten patierts -ntered the study after 
thew (informed consent was obtained. 
Selected patents were of both sexes, 
between the ages of 43 and 67 years, and 
had had diabetes for a mean duration of 
14.4 years. On aimission to the hospital, 
they were mstrected to continue taking 
their usual fheed--alorie diet, insulin doses, 
and oral antidiabetic agents. 

Physical ezan= nations and laboratory 
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tests were performed before the study was 
begun and immediately on its completion. 
The following battery of laboratory tests 
was performed: ECG, complete blood cell 
count, urinalysis, and serum SGOT, SGPT, 
alkaline phosphatase, bilirubin, urea, crea- 
tinine, electrolyte, and lipid values. Blood 
samples for glucose level determinations 
were obtained daily before breakfast and 
two hours after lunch (main meal). 

An electromyograph machine equipped 
with a digital averager was used to per- 
form peripheral nerve conduction studies. 
Room temperature was kept at 23 °C, and 
standard techniques with surface elec- 
trodes were used to measure motor conduc- 
tion velocities on both common peroneal, 
right median, and right ulnar nerves. Sen- 
sory nerve conduction values were ob- 
tained by stimulating the right median 
nerve at the wrist and recording from 
electrodes wrapped around the first and 
second phalanges of the index finger. 

An inhibitor of aldose reductase, alresta- 
tin (AY-22284, 1-3-dioxo-1H-benz[de]-iso- 
quinoline-2 (8H) acetic acid)’ was given by 
the intravenous (IV) route. Fifty milli- 
grams per kilogram of body weight was 
given daily in four divided doses at six- 
hour intervals (6 AM, 12 PM, 6 PM, and 12 AM) 
over a period of five days. Each dose was 
diluted in 250 mL of normal saline; the 
infusion lasted 30 minutes. 

RESULTS 


All patients in this study had clini- 
cal manifestations of peripheral neu- 
ropathy in the lower extremities. Clin- 
ical evidence of neuropathy in upper 
extremities was observed in patients 
with the most advanced signs of neu- 


ropathy in the lower limbs. By the end 
of the five-day treatment period? sev- 
en patients manifested alleviation of 
nocturnal paresthesias. mb aches, 
and subjective fatigabil ty of muscles. 
Activity of muscle stretch reflexes, 
results of posttreatment seasory map- 
ping, and motor power remained 
unchanged. Motor nerve conduction 
velocities did not change from base- 
line. Antidromic sensory conduction 
velocities (defined as the distance 
traveled by the evoked potential in 
meters divided by the sensory latency 
in seconds) were possible to obtain on 
the right median nerve of each sub- 
ject, except at baseine for one 
patient. Posttreatment sensory con- 
duction velocities increased markedly 
in four patients (19.7 to 364 m/s, 13.0 
to 22.0 m/s, 28.1 to 55.0 m/s, and 0.0 to 
27.0 m/s, before and after infusion of 
alrestatin); remained unchanged in 
two patients (46.8 and 50.C m/s); and 
decreased slightly in four patients 
(47.0 to 48.7 m/s, 46.8 to 464 m/s, 53.7 
to 51.7 m/s, and 48.3 to 415 m/s). 

There was no correlation between 
decreasing values of fasting blood glu- 
cose noted in six patients sy the end 
of the study’ and changes in sensory 
conduction velocities. Patients did not 
report ill effects at the time of infu- 
sion, and allergic reactions were not 
observed. Posttreatment blood, urine, 
and ECG test results remained un- 
changed. 
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COMMENT 


Distal sensory-motor neuropathy in 
diabetes develops as an integral part 
of the metabolic disturbance. Electro- 
diagnostic tests show that sensory 
potentials are the most sensitive indi- 
cator of involvement, suggesting that 
sensory nerve fibers may be affected 
before or more severely than motor 
fibers.’ 

Peripheral nerves and other tissues 
(retina, lens, kidney, blood vessels, 
and islet cells of the pancreas) do not 
require insulin for glucose penetration 
and are exposed to high concentra- 
tions of glucose in the diabetic condi- 
tion. Excess glucose is metabolized 
through the sorbitol pathway.’ The 
enzyme aldose reductase catalyzes the 
conversion of glucose to its sugar alco- 
hol sorbitol, which is trapped intracel- 
lulary in excessive amounts. Sorbitol 
may be further converted to fructose 
through the intervention of sorbitol 
dehydrogenase. 

The nature of the metabolice distur- 
bance that leads to structural changes 
in diabetic neuropathy has been stud- 
ied by Gabbay et al.“ In their hypo- 
thesis, the intracellular accumulation 
of sorbitol leads to hypotonicity, loss 
of osmotic integrity, and cellular de- 
struction that results in Schwann cell 
disruption and demyelination of the 
diabetic nerve. It follows that inhibi- 


tion of the enzyme aldose reductase 
would result in decreased formation 
and reduced intracellular entrapment 
of sorbitol, preventing cellular dam- 
age and hence peripheral neuropathy. 
Recent studies by Gabbay et al' in 
normal subjects have shown that 
alrestatin given intravenously, 50 mg/ 
kg of body weight, produced no acute 
toxic effect. Two diabetic patients 
receiving IV doses of alrestatin 
reported subjective improvement two 
days following the start of infusion; 
however, objective changes in periph- 
eral electrophysiologie studies or on 
neurologic examination were not ob- 
served. 

The results of our study indicate 
that patients did not suffer ill effects 
from infusion of alrestatin; if any 
effect, they felt better. The study was 
not based on a_placebo-controlled 
design, so a placebo effect cannot be 
eliminated. Comparison of electro- 
physiologic results obtained before 
and after treatment with alrestatin 
indicates that motor conduction velo- 
cities were not significantly affected. 
The sensory conduction velocities 
showed improvement in four of ten 
patients, worsened in four, and were 
unchanged in two of the patients. The 
magnitude of improvement was con- 
siderably greater than the magnitude 
of worsening, and was independent of 
blood glucose control. However, the 


Fisher’s Syndrome Associated With 


Epstein-Barr Virus 


Hilliard E. Slavick, MD, Rita A. Shapiro, DO 


A neurologic syndrome that in- 

cludes acute idiopathic ophthal- 
moplegia, ataxia, and areflexia was 
first described by Fisher in 1956.' A 
relationship to Guillain-Barré syn- 
drome or acute idiopathic polyradicu- 
loneuropathy has been widely ac- 
cepted.'* To the best of our knowl- 
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edge, this unusual illness has not been 
previously reported in association 
with Epstein-Barr virus infection. 


REPORT OF A CASE 


A 37-year-old man was admitted to the 
Illinois Masonic Medical Center, Chicago, 
on Aug 31, 1978, complaining of diplopia. 
Two weeks before admission, he had dif- 
fuse myalgias and arthralgias that had 
lasted one day after exposure to a flu-like 
illness at work. On Aug 26, 1978, he had had 
pain in the upper orbital and maxillary 
region bilaterally and right lower facial 
paresthesias. He had awakened on Aug 27, 
1978, with horizontal diplopia. A transient 


4 POT APS os eae 


number of patients studied was too 
small for these results to be consid- 
ered a statistically significant positive 
finding according to Wilcoxon’s 
signed-rank test. 


Alrestatin was provided by the Clinical 
Research and International Studies Section of 
Ayerst Laboratories. 
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yellow nasal discharge, lightheadedness, 
and nausea had lasted for two days. He was 
admitted with diplopia, intermittent right 
lower facial and upper lateral cervical par- 
esthesias, nausea, anorexia, weight loss, 
dryness of the eyes, difficulty chewing, 
imbalance when standing, and paresthe- 
sias of the fingertips. Nasal speech and 
dysarthria had developed one day before 
admission, and his family had noted dys- 
conjugate eye movements. His medical his- 
tory was normal except for one episode of 
sinusitis and seasonal rhinitis. He had had 
hyperthyroidism at age 16 that had been 
treated with radioactive iodine. 

Blood pressure was 170/110 mm Hg in 
both arms. Pupils were dilated and did not 
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react to ight ar accomodation. He had 
moderete: Hil=eral ptosis to the lower 
pupillary margin. The eyes were slightly 
divergent Ze thad # complete ophthalmo- 
plegia, wth r» voluntary eye motion or 
response t »ptokinetie nystagmus or 
calorie testing Less than 5° of motion with 
Doll’s-eyes maneuvers was apparent. Fun- 
duscopee «xannation disclosed mild blur- 
ring of the medial dsc margins. Bilateral 
periphere faclparcsis with impaired eye 
closure was asso nosec. Corneal reflexes 
were cecressel. Speech was mildly dys- 
arthrie wit- = nasal quality. The tongue 
was streng G-g refiexes were diminished 
bilaterally, 2speeially cn the left. Muscle 
streng reflexes could not be elicited. 
Superficial -beominal reflexes, motor, sen- 
sory, ani mental status testing were 
norma. Mheresvas ne Babinski’s sign. Gait 
and station were mildly ataxic. He swayed 
with eves oper and cãosed without break in 
statior. Pimge-te-nese; five finger coordi- 
nation ami heel-te-shin testing were 
norma... 

Resalt. ef = 12-facter automated blood 
chemistr~ anzlysis, CBC and differential 
cell ccurt= eectrolyte values, thyroxine 
level, henatitss-assoziated antigen level, 
results o` 2 slale tes: for infectious mono- 
nucleosis: heterophile antibodies, antinu- 
clear ant bady levels. urinary uroporphyrin 
values “DRE ‘test results, and febrile 
agglutinin evels were normal. Sedimenta- 
tion rete-was 39 mm/h on admission and 
18 mr A~ one week later. Left nasal cul- 
ture y dee- Saphyloccceus albus. Lumbar 
punetires >n Sept | and 15 both showed 
normal epeniag pressure and clear and 
colorless deid Both specimens were acel- 
lular, wit normal giueose concentrations. 
Slightty -levased pretein values (51 and 54 
mg/dL, seape=tively) were found (normal, 
15 to 45 mg/L). Results of VDRL test, 


4 cytologicstad 2s, and India ink and protein 


electrephomti patterns were normal. The 
\ ECGs snewedaminor T-wave changes and a 
wide IST angle. An EEG was normal. 
Electromyegraphy and nerve conduction 
studies, performed two weeks after admis- 
sion, cis lesee normal motor and sensory 
conduetien veoeities and distal latencies. 
However. mild slowing of F-wave conduc- 
tion (i+ bots lewer extremities) was noted, 
and a vid mcease in the size and duration 
of moter unitgpotentiais on individual con- 
traction was =seseen. These changes were 
suggesti-e of early changes in proximal 
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nerve roots and anterior horn cell function. 
Roentgenograms of the chest and skull and 
computerized tomographic scan of the 
brain and orbit were normal. Roentgeno- 
grams of the sinuses showed mild maxil- 
lary mucosal thickening that later im- 
proved. Bedside tidal volume was 625 mL, 
and vital capacity was 3 L. 

Epstein-Barr virus titers by immunoflo- 
rescence with viral capsid antigen testing 
were as follows: On Sept 1, 1978, IgG was 
1:1,000; IgM, = 1:4,000. On Sept 9, IgG was 
1:2,000; IgM, not tested. On Sept 15, IgG 
was 1:2,000; IgM, not tested. On Jan 15, 
1979, IgG was 1:128; IgM, negative. Serum 
coxsackievirus, echovirus, and cytomegalo- 
virus studies were negative on Sept 1 and 
15, 1978. 

Corticotropin therapy was started on 
Sept 11 after he had shown no improve- 
ment 16 days after the onset of diplopia. A 
20-day course of corticotropin was adminis- 
tered intramuscularly (80 units for seven 
days, then 40 units for ten days, then 20 
units for three days). The first objective 
improvement in tandem gait and lid clo- 
sure was seen by Sept 19. At discharge on 
Oct 2, he had demonstrated improvement 
in facial strength, ataxia, and dysarthria. 
Ankle reflexes returned by Sept 20 and 
knee reflexes by Oct 2. Ptosis was minimal. 
He was, however, able to move his eyes 
only a few degrees downward on discharge. 
By Dee 13, 1978, the only abnormality still 
present was slight facial weakness that 
cleared one month later. He has returned to 
work and had no further symptoms. 


COMMENT 


This patient had a prodrome of 
myalgias and arthralgias after expo- 
sure to a flu-like illness, and positive 
Epstein-Barr virus titers. Classic Guil- 
lain-Barré syndrome has been re- 
ported to be associated with anteced- 
ent infections as well as with rises in 
cytomegalovirus and Epstein-Barr vi- 
rus titers." The Fisher variant has 
not, to our knowledge, been previously 
reported in association with this virus. 
Despite multiple reports correlating 
Guillain-Barré syndrome and Epstein- 
Barr virus infection, it has often been 
difficult to demonstrate a fourfold 
rise in IgG titer of Epstein-Barr virus 
by immunofluorescence because the 
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IgG titer is often already near its 


peak height at that time of clinical 
presentation.*'! Papaevangelou et al* 
attribute much importance in detect- 
ing high titers of IgM antibodies in 
acute Epstein-Barr virus infections." 
Our patient showed ar initial tran- 
sient elevation in IgM titer followed 
by a rise and subsequent decline in 
IgG titers—strong evidence of an 
acute Epstein-Barr virus infection 
that can be added to the growing list 
of acute neurologic entities known to 
be associated with primary Epstein- 
Barr virus infections.*°=""-" 
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Hyperbaric Chamber Treatment 


To the Editor.—I read with interest 
the report, “Hyperbaric Chamber 
Treatment for ‘Locked-in’ Syndrome” 
by Drs Newman and Manning (Ar- 
CHIVES 1980;37:529), which eloquently 
described the successful treatment of 
a potentially disastrous incident of 
cerebral air embolization after cardiac 
surgery. I would offer only one ques- 
tion or criticism. The authors stated 
that the patient “was placed in a 
hyperbaric chamber and maintained 
at 6.0 atm of oxygen.” In our treat- 
ment of such patients in 1971, as ref- 
erenced by the authors, we adhered to 
a US Navy table for decompression 
sequence that calls for initial compres- 
sion to 6.0 atm of air, and I presume 
that that was the course followed by 
the authors. Maintaining patients at 
6.0 atm of 100% oxygen would be 
likely to cause their death of CNS 
oxygen toxicity. 

PETER M. Winter, MD 

Department of Anesthesiology and 

Critical Care Medicine 


University of Pittsburgh 
Pittsburgh, PA 15261 


e 

In Reply.—We thank Dr Winter and 
acknowledge his criticism as being 
appropriate and correct. 

RICHARD P. Newman, MD 

Epwin J. MANNING, MD 

Dent Neurologic Institute of Millard 

Fillmore Hospital 
3 Gates Circle 
Buffalo, NY 14209 


Postmyelographic Asterixis 


To the Editor.—I think it might be 
useful, for the possible avoidance of 
postmyelographic asterixis in the fu- 
ture, if Drs Rubin et al were to 
describe their “standard protocol” for 
metrizamide myelography (ARCHIVES 
1980;37:522). It might differ from that 
used by others who have not had such 
complications. 

Oscar SUGAR, MD 

Department of Neurosurgery 

Abraham Lincoln School of Medicine 

University of Illinois Medical Center 

PO Box 6998 

Chicago, IL 60680 


In Reply.—Metrizamide (Amipaque) 
myelography performed by the De- 
partment of Radiology at the Albert 
Kinstein Medical Center, Philadel- 
phia, follows a standard protocol. 
Patients are excluded from study with 
metrizamide if they have a history of 
seizures, chronic alcoholism, or recent 
phenothiazine use. Patients are in- 
structed to force oral fluids until two 
hours before their myelogram, and 
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premedication with secobarbital sodi- 
um is given parenterally. Lumbar 
myelography with metrizamide is per- 
formed under fluoroscopic control. 
The contrast material is injected via 
lumbar puncture using a disposable, 
22-gauge, short-bevel spinal needle. 
Following the injection of 12 mL 
metrizamide into the subarachnoid 
space, the needle is removed. During 
the study, the patient’s head is ele- 
vated, and after the completion of the 
study, the head is elevated from 15 to 
30° for eight hours; the patient then 
remains in a supine position for 
another 16 hours. In addition, the 
nursing staff is instructed to continue 
to force oral fluids and to avoid the use 
of phenothiazine-containing medica- 
tions and observe seizure precautions. 
These orders are written on both the 
physician’s order sheet and the out- 
side cover of each patient’s chart as 
well as being telephoned to the 
patient’s primary nurse. 

We hope that this information will 
be useful to all physicians who use 
metrizamide myelography. 

BERNARD RUBIN, DO 

Gary Horowitz, DO 

Ricwarp I. Karz, MD 

Albert Einstein Medical Center 
Northern Division 


York and Tabor roads 
Philadelphia, PA 19141 


Oval Pupils in Syphilis 


To the Editor.-Prompted by Fisher’s 
article, “Oval Pupils’ (ARCHIVES 
1980;37:502-503), I should like to call 
attention to a previous case report 
where an oval pupil was of diagnostic 
importance.’ A 52-year-old chronic 
alcoholic had, over a ten-year period, 
been labeled with the diagnosis of 
“Idiopathic anisocoria.”” Examination 
of the eyes showed that the right pupil 
was round and measured 1.5 mm in 
diameter; the left was oval and mea- 
sured 5 mm in the largest diameter 
(Figure). Grossly, no pupillary reac- 
tion was apparent; however, with slit- 
lamp magnification, both pupils reac- 
ted minimally to light and near stimu- 
lation. The serum FTA-ABS was posi- 
tive for both the patient and his wife, 
who stated that both she and her 
husband were treated for venereal 


Oval pupil. 





disease in 1946 for ten days with 
penicillin injections. 

Duke-Elder* notes that the oval 
pupil is common in neurosyphilis, 
resulting from unequal paresis of the 
dilator fibers and in part from patchy 
atrophy of iris stroma. Unfamiliarity 
with this particular pupil shape in 
syphilis may result in delayed diagno- 
sis and treatment. In addition to the 
acute cerebrovascular disorders de- 
scribed by Fisher, the association of 
an oval pupil with syphilis and the 
need for a serum FTA-ABS in all 
patients with this pupillary abnormal- 
ity are emphasized. 

PASQUALE F. FINELLI, MD 


Veterans Administration Medical Center 
Providence, RI 02908 


l. Finelli PF: Pupil shape in syphilis: Case 
report. Milit Med 1979;144:342-343, 

2. Duke-Elder S, Scott GI: Newro-Ophthalmolo- 
gy vol 12, in Duke-Elder S (ed): System of Oph- 


thalmology. St Louis, CV Mosby Co, 1971, pp 5 


662-664. 


Subacute Combined Degeneration 


To the Editor._Troncoso et al and 
Rees (ARCHIVES 1979;35:168-169 and 
1980;37:397) have reported prolonged 
latencies of the major positive compo- 
nent (P.) of the visual evoked response 
in patients who have subacute com- 
bined degeneration resulting from 
pernicious anemia. Our experience 
with more complete neurophysiologic 
testing reveals a distinct pattern sug- 
gestive of subacute combined degen- 
eration, which correlates well with the 
clinical features and the known patho- 


logic findings.’ The visual evoked * 


response is not the most sensitive / 
parameter. One of the three patients 
described and one additional patient 
seen since that time have shown 
normal visual evoked responses. The 
most sensitive parameter, which has 
been abnormal in all cases, is the 
somatosensory evoked response. A full 
battery of studies showing an axonal 
degeneration peripheral neuropathy, 
normal brainstem auditory evoked 
responses, mildly abnormal visual 
evoked responses, and clearly abnor- 
mal somatosensory evoked responses 
paint a picture that is compatible with 
the diagnosis of subacute combined 
degeneration. 

EDWARD J. Fine, MD 

Department of Neurology 


Rutgers Medical School 
Piscataway, NJ 02254 

Mark HALLETT, MD 

Section of Neurology 

Brigham and Women’s Hospital 
Boston, MA 02115 


1. Fine EJ, Hallett M: Neurophysiological 
study of subacute combined degeneration. J Neu- 
rol Sci 1980;45:331-336. 
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-NEUROLOGISTS CHOOSE 


LIORESAL 
FIRST 


Improves day-to-day living activities 











Lioresal helps improve physiologic function and enhances 
independent movement. With Lioresal providing comfort, patients tend 
to be more receptive to exercise and physiotherapy.’ 

When Lioresal is used in MS patients before they become dependent, 
it has a beneficial effect on the ability to function on a daily basis.* 


In a few patients, increased SGOT, elevated alkaline 
phosphatase and elevated blood sugar have been reported. Gastrointestinal 
and other side effects have also been reported. 


Please read the brief summary of the prescribing information on the 
reverse side for details regarding abrupt drug withdrawal, 
impaired renal function, stroke, and pregnancy. 
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TO RELIEVE SIGNS AND SYMPTOMS OF SPASTICITY 
DUE TO MULTIPLE SCLEROSIS, SPINAL CORD INJURY/DISEASES 


LIORESAE baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 


show immediately, so it is important to continue 


the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 


ent; therefore, continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal® Tablets of 10mg 
baclofen Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity, 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic disorders. 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions 
Contraindications Hypersensitivity to baclofen 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued , 
b. Impaired Renal Function: Because Lioresal is 





primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

c. Stroke: Lioresal has ^ot significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 

d. Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake:and weight gain in dams. This 
abnormality was not seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human cose, and an increased inci- 
dence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human cose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus. 

Precautions Safe use of Lioresal in children 

under age 12 has not been established, and it is, 

therefore, not recommended for use in children 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and 
activities made hazardous by decreased alert- 
ness. Patients should also be cautioned that the 
central nervous system effects of Lioresal may be 
additive to those of alcohol and other CNS de- 
pressants 

Lioresal should be used with caution where spas- 

ticity is utilized to sustain upright posture and 

balance in locomotion or whenever spasticity is 
utilized to obtain increased function. 

In patients with epilepsy, the clinical state and 
electroencephalogram should be monitored at 
regular intervals, since deterioration in seizure 
contro! and EEG have been reported occasion- 
ally in patients taking Lioresal. 

It is not Known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk. 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

and/or hemorrhagic acrenal glands was ob- 
served in female rats treated chronically with 

Lioresal. The relevance of these findings to hu- 


mans is not known. 

Adverse Reactions The most common is tran- 
sient drowsiness (10-63%). In one controlled 
study of 175 patients, transient drowsiness was 
observed in 63% of those receiving Lioresal 
compared to 36% of those in the placebo group. 
Other common adverse reactions are dizziness 
(5-18%), weakness (5-15%) and fatigue (2-4%) 
Others reported: 

Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-7%); and, rarely, eudhoria, 
excitement, depression, hallucinations, pares- 
thesia, muscle pain, tinnitus, slurred speech, 
coordination disorder, tremor, rigidity, dystonia, 
ataxia, blurred vision, nystagmus, strabismus, 
miosis, mydriasis, diplopia, dysarthria, epileptic 
seizure. 

Cardiovascular: Hypotension (0-9%). Rare in- 
stances of dyspnea, palpitation, chest pain, syn- 
cope. 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste 
disorder, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool. 
Genitourinary: Urinary frequency (2-6%}; and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash; pruritus, ankle edema, 
excessive perspiration, weight gain, nasal con- 
gestion. 

Some of the CNS and genitourinary symptoms 
may be related to the underlying disease rather 
than to drug therapy. 

The following laboratory tests have beer found to 
be abnormal in a few patients receiving _ioresal 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar. 

How Supplied White, oval, single-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Packages 
of 100. 

For complete details, including descript.on, ac- 
tions, dosage and administration, and overdos- 
age, please see full prescribing informauon 


crs27 (979) 
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What are the new 
practice opportunities 
in your specialty? 


\ 


Here’s a new way 
to quickly find out. 


If you're dking a new practice opportunity in a specific type of 
practice «nd loeation, the new AMA Opportunity Placement 
Register is the best source of information on the positions available. 
Published quarterly by the AMA Physicians’ Placement Service, the 
Register is the only comprehensive national listing of physician op- 
portun_tes 


Fast turmaround! The Register is mailed within 24 hours of receipt of 

your remes. Ater receiving your selections of the positions on 

which you want further information, full-page computer printouts on 
wg each s2lecicm will be sent to you within 10 days. 


New AMA Poysician Placement Register. As an adjunct to the Op- 
portunity Resister, a coded synopsis of your resume (your name and 
address je pot appear) will be included in a companion Physician 
Register. These seeking a physician use this Register the same way 
yoù use Tours, providing you with important additional exposure. 


Send for your Register today! 


American Medical Association 
Physicians’ 

Placement 

Service 


Physician 


Placement 
Register 


r 
| OPPORTUNITY PLACEMENT REGISTER 
| AMA Physicians’ Placement*Service 
American Medical Association 
535 N. DearbornChicago, IL 60610 


| 

| 

| 

| 

YES, I am interested in a new practice op 

| portunity. Please send me the new AMA OP- | 
PORTUNITY PLACEMENT REGISTER, 

along with the registration ferm | 

| 

| 

| 

| 

| 


| Name 





| Address 


| City/State/Zip 








| PHYSICIAN PLACEMENT REGISTER 


| 
| 
| AMA Physicians Placement Service | 
| American Medical Association | 

535 N. Dearborn'Chicago, IL 60510 | 
| YES, I am seeking the services of a physi-| 
| cian. Please senc me the new AMA PHYSI- 

CIAN PLACEMENT REGISTER, along with | 
| the registration form. 


| Name 








| Address 





| 
| Organization | 
| 
| 
| 


| City/State/Zip 





- In depth studies 
of fhe health care 
systems of britain 


and France 


how they operate and 
what they mean to users 
and to people 
who work in them. 






The French 
Health Care System 


The British — 
Health Care System 


SL] 





today! 


Order Handling, AMA, 535 N. Dearborn St., 
Chicago, IL 60610 


Please send me 
below. 


copy(ies) of the book(s) 





[] The French Health OP-460 at $3.50 
Care System 


The British Health OP-461 at $7.50 
Care System 


Name 





Address 





City/State/Zip 





Remittance, made payable to AMA, must ac- 
company order. 
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Britain employs a predominantly nationalized 
free-to-user health care system. France offers 
its citizens a comprehensive health and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Association, offer 
an opportunity to step inside each system to ex- 
amine its administration. ..evaluate its achieve- 
ments and problems. ..and to get a feel for what 
its like to use it and work within it. 


Whats more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 
the training and distribution of medical person- 
nel...and what effects each system has had upon 
the health of the general population. 


Everyone in the medical profession should read 
both of these fascinating studies on how other 
nations have organized the delivery of health care. 


TEXAS TECH LNIVERSITY 
SCHOCL OF MEDICINE 
DEPARTMENT OF 
NELROSCIENCES 


Associate Chairpersons sought to 
estabilisa aearosciences programs in 
Regiana’ Scademic Health Centers at 
E! Peso: and Amarillo, Texas. Candi- 
dates should have experience in aca- 
demic and clinical medicine with 
some adminstrative background. Ac- 
ademic faculty appointment with full 
privileges aud tenure track. Direct 
curriculum wtae and inquiry to Paul 
G Meyer, MD., Chai-person, Depart- 
ment of Næmosciences Texas Tech 
University tealth Sciences Center, 
Lubbock, Texas 79420. 
An Ecua Opporturity Employer 


The Neurological Sciences Center 
of the Good Samaritan Hospital & 
Medical Center is pleased to 
announce the opening of the 
Regional Sleep Disorders Program 
in January, 1981. The center will 
offer full diagnostic and thera- 
peutic facilities for sleep disor- 
ders. Please direct all referrals 
and inquiries to: 


Gerald B. Rich, M.D. 
Director 
Neurological Sciences Center 
Regional Sleep 
Disorders Program 
Good Samaritan 
Hospital & Medical Center 
1015 N.W. 22nd Avenue 
Portland, Oregon 97210 


Neurologist des red to join 
multi-specialty group. Fee- 
for-service practice. North- 
east community. Excellent 
salary and benefits. Good 
patient rapport and empa- 
thy required. 


Please reply to 


P. O. Box 239 
Milford, De aware 
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A NEW PRESCRIPTION TO 


ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA's new booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ACWICE FOR OVERSEAS TRAVELERS, was 
developed te helg practicing physicians render pre- 
ventive medical services to traveling patients. 
+ provides a weath of information, such as 
hew to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise about 
’ z diets, immunizations, and overseas 
agi $ medical care. 
cA To order your copy (60¢ ea.) of this 
new guide, OP-411, write: Order Dept., 
AMA, F.C. Box 821, Monroe, WI 53566. Allow 
45 weeks for delivery. 
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ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiplogists 
and Technicians 


Sponsored by The Methodist Hospital and the Insti- 
tutes of Otorhinolaryngology and Communicative Dis- 
orders, and Neurology, The Neuresensory Center of 
Houston. 


April 11, 12, 13, 1981 


Two parallel three-day intensive courses in cl nical ENG are 
offered. The technicians’ course stresses prectical aspects 
of test technique, and the physicians’ course stresses 
clinical applications. Audiologists may take a specially 
scheduled program which includes parts of both the 
techniques and interpretation course. The courses rely 
heavily on tutorial teaching methods to allow ample 
opportunity for supervised trial-and-error learning. 


A report of each technician trainee’s performance, includ- 
ing examination scores and an evaluation of technical 
competence, will be given the trainee anc the employer. 


Alfred C. Coats, M.D. 
anc staff 


Course Instructors: 





Tuition: $325.00 Limited enrollment 


Address inquiries to: ENG Laboratory, The Matbodist Hospital, 
6565 Fannin, Houston, Texas. 77030 (713) 790-3925. 


Spiking waves 
out of 
control... 





Without warning, a seizure. delet 
begins what may be a long-term 
need for anticonvulsive medizc- 
tion. So the efficacy and side 
effects of the agent selected should 
be well known and relatively free 
of surprises. 

Consider the patient. Consider 
DILANTIN® (phenytoin sodium). 

It offers specific control of tonic- 
clonic seizures and support for 
your patient in the years to come. 
Called a drug of choice, Dilartia is 
dependable and generally well 
tolerated. Drug reactions are well 
documented. The most common 
adverse reactions—for exampie, 
nystagmus, ataxia, slurred speech 
and mental confusion—affect the 
central nervous system. These side 
effects may be dose related and 
may disappear with continuing 
therapy at a reduced level. 

Only Parke-Davis makes Dilartin 
Kapseals®, with their unique crug- 
release characteristics. The serum 
half-life of Dilantin often allows 
a single daily dose of Dilantir 
Kapseals for maintenance therapy, 
once the divided dosage of thrse 
100-mg capsules daily has 
adequately controlled seizures. 


Dilantin 
extended phenytoin 


sodium capsules, USP) 
Kapseals’ 


Specific control of 
tonic-clonic seizures 
for the years to come 


PARKE-DAVIS 





DILANTIN® (extended phenytoin sodium capsules, USP) KAPSEALS® 
Before prescribing, please consult full prescribing information. 

A brief summary follows: 

Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 

Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients mey precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of alternative anticonvulsant medica- 
tion arises, this should be done gradually. In the event of an allergic or hyper- 
sensitivity reaction, more rapid substitution of alternative therapy may be 
necessary. In this case, alternative therapy should be an anticonvulsant not 
belonging to the hydantoin chemical class 

Phenytoin is not indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic 
procedures should be performed as indicated 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as: 

a. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. It has been reported that in some 
patients the concomitant administration of carbamazepine resulted in an in- 
creased rate of phenytoin metabolism 

b. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This pth to an increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well documented. 4 

c. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, PRUSS who are slow acetylators may suffer from phenytoin intoxication. 

d. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal 

Usage in Pregnancy: The effects of Dilantinin human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data are more extensive with respect to phenytoin 
and phenobarbital, but these are also the most commonly prescribed anticon- 
vulsants; less systematic or anecdotal reports suggest a possible similar associ- 
ation with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot be regarded as adequate to prove a 
definite cause-and-effect relationship. There are intrinsic io moe po prob- 
lems in obtaining adequate data on drug teratogenicity in humans: the possi- 
bility also exists that other factors, eg, genetic factors or the epileptic condition 
itself, may be more important than dru therapy in leading to birth defects. The 
got Majority of mothers on anticonvulsant medication leliver normal infants. 

t is important to note that anticonvulsant drugs should not be discontinued in 
patients in whom the drug is administered to prevent major seizures because of 
the stromg possibility of precipitating status epilepticus with attendant hypoxia 
and threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a seri- 
ous threat to the patient, discontinuation of the drug may be considered prior to 
and during pregnancy, although it cannot be said with any confidence that even 
minor seizures do not pose some hazard to the developing embryo or fetus. 

The prescribin Physician will wish to weigh these considerations in treating 
or gon TANT Bo leptic women of childbearing potential. 

Precautions. The liver is the chief site of biotransformation of phenytoin; Patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited lhe availability and lack of i ction; it appears to be genetically 
determined. bd 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effort should 
be made to substitute another anticonvulsant ribet or drug combination 

Druge that control grand mal are not effective 
fore, if both conditions are present, combined drug therapy is needed. 

The phenytoin should be discontinued if a skin rash appears (see Warnings 
section regarding drug discontinuation). If the rash is exfoliative, purpuric, or 
bullous, use of the drug should not be resumed. If the rash is a milder type 
(measles-like or scarlatiniform), therapy may be resumed after the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
phenytoin medication is contraindicated. 

,Osteomalacia has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 
has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia 
Adverse Reactions. Central Nervous System: The most common manifesta- 
tions encountered with phenytoin t erapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing therapy ata 
reduced dosage level. 

Gastrointestinal System Phenytoin may cause nausea, vomiting, and consti- 
pation. ministration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort 

Integumentary System: Dermatological manifestations sometimes ac- 
compani y tever Nave included scarlatiniform or morbilliform rashes. A 
morbillilform rash (measles-like) is the most common; other types of dermatitis 
are seen more rarely. Rashes are more frequent in children and young adults. 
Other, more serious forms which may be fatal have included bullous, exoliative, 
Or purpuric dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 

Hemopoietic System: Hemopoietic complications, some fatal, have occa- 
sionally been reported in association with administration of phenytoin. These 
have included thrombocytopenia, leukopenia, granulocytopenia, agranulo- 
cytosis, and pancytopenia. While Macrocytosis and megaloblastic anemia have 
occurred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate such a 
condition from other lymph gland pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene including gum massage, frequent brushing and appro- 
priate dental care Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 
nodosa may occur and can be fatal. ZE 


PARKE-DAVIS 


Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 
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AUDITORY EVOKED POTENTIALS 


A workshop in the practical 
Clinical applications of 
Electrocochleography 
and Brainstem Audiometry 
Sponsored by The Methodist Hospital and thi 
tutes of Otorhinolaryngology and Commun 
Disorders, and Neurology, The Neurosensory | 
of Houston. 






















May 30-June 1, 1981 


This three-day course is designed to fam 
the physician and audiologist with clinical a 
tions of the “early” auditory evoked pote 
Background information on the “middle” and 
potentials and on cochlear potentials is 
included. The course relies heavily on tutoria 
workshops to familiarize the participant with | 
ment operation, response measurement and 
pretation of test results. 

A course syllabus will be distributed to 
participant prior to enrollment. 

Course Instructors: Alfred C. Coats, M 

James F. Jerger, F 
and Staff 

Tuition: $325.00 Enrollment limited 
Address inquiries to Alfred C. Coats, M.D., Co 
Function Laboratory, The Neurosensory Cen: 
Houston, 6565 Fannin, Houston, Texas 7 
(713) 790-5925. 








9TH NEUROMUSCULAR 
DISEASE SYMPOSIUM 


PRESENTED BY: 


Department of Neurology and 
Department of Physical Medicine and Rehabilit 
Baylor College of Medicine 


LOCATION OF COURSE: 


Kleberg Auditorium 
DeBakey Center 
Texas Medical Center 
Houston, Texas 77030 


DATE: March 26-28, 1981 
DURATION: Two and one half days 


CO-DIRECTORS: Stanley H. Appel, M.D. 
Martin Grabois, M.D. 


CONTACT: 


The Office of Continuing Education 
Baylor College of Medicine 
Texas Medical Center 
Houston, Texas 77030 
(713) 790-4941 


CREDIT HOURS: 17 
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Day-long behavior therapy 
~ without dosing problems 
at school 





Impressive all-day control. 


Cylert works extremely well, given an adequate period 
» of trial Single daily doses are as effective for behavior 
control es multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
withcut necessity for multidose administration. 


No troublesome midday dose. 


Cylert avaics problems of taking a drug at school. 
No mvolvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
maraze all medication, and the child carries no 

\ drugs (And note that Cylert is Schedule IV, not II.) 


lert € 
| ® x —_ d 
(DEMoline) rrasa 


Just once a day. At home. 





*ADD: Attertien Deficit Disorder (formerly called MBD, 
Minimal 3raia Dysfunction), or the Hyperkinetic 
Syndrome. Please see next page for Brief Summary. 


ABBOTT 


9083319 








Cylert.remoiing 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It is an oxazolidine compound and is Chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline ıs a white. tasteless, odorless powder, relatively insoluble (less than 1 mg./ml.) in water. 
chloroform. ether. acetone. and benzene: its solubility in 95% ethyl alcohol is 2.2 mg/ml 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants; however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known 

There ıs neither specific evidence which clearly establishes the mechanism whereby CYLERT 
Produces its mental and behavioral effects in children. nor Conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days. 

Metabolites of pemoline include pemoline Conjugate. pemoline dione, mandelic acid. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident until the third or fourth week of drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational. social) for a Stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility. short attention span. hyperactivity, 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of Comparatively recent origin. Nonlocalizing (soft) neurological signs 
learning disability, and abnormal EEG May or may not be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past, a variety of terms has been associated with these signs 
and symptoms. including. Minimal Brain Dysfunction. Hyperkinetic Reaction of Childhood. Hyper 
kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dystunc- 
tion. and Minor Cerebral Dystunction 


CONTRAINDICATIONS: CYLERT (pemoline) ıs contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS ) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience Suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore, growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention Span. hyperactivity, emotional lability 
and impulsivity. It should be considered only in hight of the complete history and evaluation of the 
child The decision to prescribe CYLERT should depend on the physician's assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed Prior to and periodically during therapy with CYLERT The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See 
ADVERSE REACTIONS fegarding reports of abnormal liver function tests and jaundice ) 

CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However. the 
pharmacologic similarity of Pemgline to other psychostimulants with known dependence ability 
Suggests that psychological and/or physical dependence might also occur with CYLERT There have 
been isolated reports of transient Psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on theit own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37 5 mg. kg day. Postnatal survival of offspring was 
reduced at doses of 18 75 and 37.5 mg kg. day 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT. it usually 
occurs early in therapy. prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss May occur during the first weeks of therapy. In the majority of cases it ts 
transient in nature: weight gain usually resumes within three to six months 

Stomach ache. skin rashes, increased irritability. mild depression. nausea dizziness, headache. 
drowsiness. and hallucinations have been reported 

Elevations of SGOT. SGPT. and serum LDH have occurred in patients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT, a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT: dyskinetic movements of the 
tongue. lips. face and extremities nystagmus and nystagmoid eye movements. and convulsive 
pas A definite causal relationship between CYLERT and these reactions has not been estab- 
ished 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a sigmticant or protracted nature. dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless 
ness. hallucinations dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline ıs essentially the same as that for an overdosage of any CNS stimulant. Management is 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
ee aerert of CYLERT overdosage. forced diuresis and peritoneal dialysis appear to be of little 
value. 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37 5 mg ‘day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most Patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112 5 mg 

Clinical improvement with CYLERT is gradual. Using the recommended schedule of dosage 
titration, significant benefit may not be evident until thethird or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there Sa 
recurrence of behavioral symptoms sufficient to require continued therapy 
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MODEL 10 ERS 


Evoke, amplify, average and record multi-modality corti- 
cal potentials with one compact, totally compatible sys- 
tem by Grass. The Model 10 has had lengthy and highly 
successful clinical and research field trials. 


THE BASIC RECORDING SYSTEM: 


èe A SIGNAL CONDITIONING MODULE with 11 position 
electrode selection, Electrode test, individual channel 
bandwidth control and calibrator. 

ISOLATED INPUTS for electrical safety. i 
BIO-RESPONSE AVERAGER with a full 1 K memory for 
each channel for greater resolution. There are four 
separate 1 K memories, therefore there is no memory 
division when multiple channels are used. Designed for 
short latency, rapid-rise time brainstem responses 
where 1000 or more trials are often needed to extract 
and resolve submicrovolt signals from noise within a 10 
milliseconds post-stimulus period. 

e MODULAR CONSTRUCTION for 2 or 4 channel recording. 
e DATA DISPLAY — TWO CRT MONITORS for ongoing 

data and stored data, plus an X-Y plotter. 


OPTIONAL STIMULATORS 
e VISUAL PATTERN GENERATOR for flash, bars or checks. 


e AUDITORY STIMULUS CONTROL for click and for 
masking noise. 


e SOMATOSENSORY STIMULATING MODULE. 
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primidone rated je 


Hockey star Garry Howatt has epilepsy, but with 
MYSOLINE (primidone) as part of his therapeutic 
regimen, he has had no seizures in 10 years. H's quality 
of life is exemplified not only by his successful processional 
hockey career, but also by his full participation in Lfe as 
husband, father, and businessman. Not all epileptic patients _ 
can be professional athletes, but most patients with major 
motor epilepsy can live an active and productive life 
because MYSOLINE helps provide: 


e effective seizure control 
e a favorable benefit/risk ratio* 


e freedom from the inconvenience and 
expense of frequent laboratory 
z En, monitoring 








MYSOLINE: 
Consider how it may improve 
s the quality of life for your patients. 
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*See Brief Summary including Contraindications, Warr E and Adverse Reactians on next page. 


- MYSOLINE 


_(primidone 


Consider how it may improve 
the quality of life for your patients 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the poss)bility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, altmough it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K, therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 

In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication 


Ayerst. cers 


NEUROLOGY RESIDENTS 


Rush Medical College, Department of Neurology, Dr. 
Maynard Cohen, Chairman and Dr. Harold Klawans, 
Associate Chairman and Program Director, announces 
its residency affiliation with Christ Hospital's Division 
of Neurology. 


The Division of Neurology will be accepting applica- 
tions for January 1981 and July 1981 for first and 
second year Neurology residents. Emphasis will be 
placed on clinical neurological training, however, 
research programs are also anticipated. 


Christ Hospital is an 850 bed teaching, hospital 
located in Chicago suburban Oak Lawn, IL and is an 
equal opportunity employer. 


For additional information, please contact: 


Melvin D. Wichter, M.D. 

Program Director, Division of Neurology 
Christ Hospital 

4440 West 95th Street 

Oak Lawn, IL 60453 

425-8000 Ext. 5590 








AUDITORY EVOKED POTENTIALS 


A workshop in the practical 
Clinical applications of 
Electrocochleography 
and Brainstem Audiometry 
Sponsored by The Methodist Hospital and the Insti- 
tutes of Otorhinolaryngology and Communicative 
Disorders, and Neurology, The Neurosensory Center 
of Houston. 











May 30-June 1, 1981 


This three-day course is designed to familiarize 
the physician and audiologist with clinical applica- 
tions of the “early” auditory evoked potentials. 
Background information on the “middle” and “tate” 
potentials and on cochlear potentials is also 
included. The course relies heavily on tutorials and 
workshops to familiarize the participant with instru- 
ment operation, response measurement and inter- 
pretation of test results. 

A course syllabus will be distributed to each 
participant prior to enrollment. 

Course Instructors: Alfred C. Coats, M.D. 

James F. Jerger, Ph.D. 
and Staff 

Tuition: $325.00 Enrollment limited 
Address inquiries to Alfred C. Coats, M.D., Cochlear 
Function Laboratory, The Neurosensory Center of 
Houston, 6565 Fannin, Houston, Texas 77030. 
(713) 790-5925. 
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CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


gk ESGIC’ px 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESG C tablet) 


ESGIC’ 
tablets 5/77 


COMPOSITION Each sabiet contains: 
Isobuty tall yitaebeturcciill eval bi-al) 





saclay ah e E E arte Gee: T EE (> whale? dois: wae Da E FEE (eee T ar aeie A Gere 'e deuce aa: dane io; ale: 6 50 mg. (3/4 gr.) 
WARNING Mav be hait torming 

Cg An ag Shs Ee ER I E E E EEE T E, E ERA A TA A A E EE A TEE F 40 mg. (2/3 gr.) 
CRAD aai A A A T ph ae eo a S E A E ny E T eee og pea eee oe 325 mg. (5 gr.) 


Properties and Therapeutics: Many clinicians report that nervous tension and anxiety underlie stress or muscle contraction headache. Sustained contraction of head and aeck muscles is a 
major factor ethis tyoeef headache, ESGIC was designed to be an effective means of relieving head pain due to these factors by combining the analgesic effect of acetammophen with the 
mild sedatwe efec- of isohurytallyiberbituric acid. Acetaminophen may be used safely and comfortably by most persons sensitive to aspirin. 


“Indications: Besee on a eview of this drug by the National Academy of Sciences-National Research Council and/or other information, FDA has ciassified the indisations as follows: 
a “Possitey’ effective: For use to relieve pain, in ‘‘conditions in which combined sedative and analgesic action is desired, such as, nervous tension and sleeplessness associated with 
T Pain, hwacsene, or genera! malaise”; in nervous and muscular pain accompanied by hyperexcitability and nervousness; and in “all conditions requiring relief of pen or reduction of 
| fever, sueh a rheumatic and arthr tic conditions, neuralgia, aches and pains, dysmenorrhea, respiratory infections and febrile conditions (common colds and grippe), dent. | extractions 
and miser-sergica! erecedtres and headaches.” Final classification of the less-than-effective indications requires further investigation. 





Contraindieatiows: Hypersensitivity to any of the components. 


Precautions: Dus te tte presence cf < barbiturate, may be habit forming. Excessive or Prolonged use should be avoided. Keep out of the reach of children 
Side Effects: nwrare stances drowsiness, nausea, constipation, dizziness, and skin rash may occur. Discontinue use immediately upon occurrence of any such reectioas. 
Adult Dosage> “mete wo tapiets, repeated if necessary, but not more than six per day. 


Complimentery Cl nical Trial SAMPLES will be sent‘on Request. GILBERT LABORATORIES 
Distributed Nationally Chester. New Jer=v 07930 





Nom aarcliccie 
how close 
the Copy... 


wouldnt you 
rather have the 


Lee Boltin/Metropolitan Museum of Art 


The original dipyridamole. 














dipyridamole 





INDICATIONS —Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


"Possibly" effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 
frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack 


Final classification of the less-than-effective indica- 
tions requires further investigation 





CONTRAINDICATIONS—No specific 
contraindications are known 


PRECAUTIONS—Since excessive 
doses can produce peripheral vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchial 
asthma) in certain susceptibie in- 
dividuals. The incidence of sansitivity 

is generally low, but frequently seen in 
patients with aspirin hypersensitivity. 


ADVERSE REACTIONS— Adverse reac- 


tiana ara minimal and tranciant a 


recommended dosages. Instances of 
headache, dizziness, nausea, flushing, 
weakness or syncope, mild gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoris have been reported 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of medication 
has been followed promptly by cessa- 
tion of undesirable symptoms 


DOSAGE AND ADMINISTRATION— 


The raenmmanded cingane is SN ma 


three times a day, taken at least one 
hour before meals. In some cases 
higher doses may be necessary buta 
significantly increased incidence of side 
effects is associated with increased 
dosage. Clinical response may not be 
evident before the second or third 
month of continuous therapy. 


Tablets of 25 mg and 75 mg 
For complete details, please see the full 


prescribing information i 


Boehringer Ingelheim Ltd. 
Ridaefield. CT 06877 
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: Gettinga goodjob .- 

















Successful therapy means more than just freedom from seizures. 

It may also mean a better-paying job, improved grades, a driver's 

license, renewed social acceptability. In brief. ..a whole new life 

for your patients. q 


A good job 
and a better life 





with 
Depakene. 


Valproic Acid 
Depakene is widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 
with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In a typical clinical study; 10 of 17 cases of multiple 
seizures with absence achieved “excellent” results; and 
H of 21 cases of absence alone achieved total 
remission. 


250 mg capsules, 250 mg/5 ml syrup =] 
Abbot Laboratories, North Chicago, IL60064 1013378 











Most common side effect is GI upset (this usually responds to temporary 
Jose reduction). Most serious reaction is hepatic, with isolated fatalities 
-Ever function should be tested before therapy and frequently thereafter). 
seference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Sudies in Patients with Absence Seizures, Acute and Long-term Studies, 
“pilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information, 








A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
generalized epileptic discharges without other detectable clinical signs. 
Complex absence is the term used when other signs are also present 

See WARNINGS for statement regarding fatal hepatic dysfunction 


CONTRAINDICATIONS: Depakene (valproic acid) is contraindi 
cated in patients with known hypersensitivity to the drug 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specifiggsymptoms such as malaise, weakness, lethargy 
and anorexia. Liver function tests should be performed prior to 
therapy and at frequent intervals thereafter. Caution should be 
observed when administering DEPAKENE to patients with pre-ex- 
isting hepatic disease. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. The 
frequency of adverse effects (particularly elevated liver enzymes) may 
increase with increasing dose. Therefore, the benefit gained by increased 
seizure control by increasing the dosage must be weighed against the in 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. . 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en 
tire gestation and early lactation period 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 
recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be reduced or discontinued 

Since DEPAKENE (valproic acid) may interact with concurrently admin 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions) 
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with 


Depakene. 


Valproic Acid 


DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug 

Drug Interactions; DEPAKENE may potentiate the CNS depressant ac 
tivity of alcohol 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY, SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 


BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 


Primidone is metabolized into é barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin 
(See ADVERSE REACTIONS) 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKEWE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no effect on fertility, THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
AND ON reno PRODUCTION AND FERTILITY IN HUMANS IS 
UNKNO 


ADVERSE REACTIONS: Since DepaeNe (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
Cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported 

CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found most often in patients receiving com- 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia, headache, nystagmus, diplopia, 
asterixis, “‘spots before eyes’. tremor, dysarthria, dizziness, and incoor- 
dination have rarely been noted. Rare cases of coma have been noted in 
a receiving valproic acid alone or in conjunction with phenobar- 

ital 


Dermatologic: Transient increases in hair loss have been observed. 
Skin rash and petechiae have rarely been noted 

Psychiatric: Emotional upset, depression, psychosis. aggression, hy- 
peractivity and behavioral deterioration have been reperted 

Musculoskeletal: Weakness has been reported 

Hematopoietic: Thrombocytopenia has been reported. Valproic acid * 
inhibits the secondary phase of platelet aggregation. (See DRUG IN- 
TERACTIONS). This may be reflected in altered bleeding time. Bruising, 
hematoma formation and frank hemorrhage have been reported. Relative 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia and 
eosinophilia have also been reported 

Hepatic: \ncreases in serum alkaline phosphatase and elevations of 
serum glutamic oxaloacetic transaminase (SGOT) have been noted. 
Elevation of SGOT may be dose related. Elevations of SGPT and LDH 
have been noted less frequently. Isolated cases of severe hepatotoxicity 
have been reported but do not appear dose related. (See WARNINGS) 

Endocrine: There have been reports of «regular menses and secondary 
amenorrhea occurring in patients receiving DEPAKENE 

Pancreatic: There have been reports of acute pancreatitis occurring in 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS? 

Hyperglycinemia has been reported and has been associated with a 
fatal outcome in a patient with preexistent nonketotic hyperglycinemia. 


OVERDOSAGE: Overdosage with valproic acid may result in deep 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacua- 
tion will vary with the time since ingestion. General supportive measures 
should be applied with particular attention being given to the mainte- 
nance of adequate urinary output 

Naloxone has been reported to reverse the CNS depressant effects of 
DEPAKENE overdosage. Because naloxone could theoretically also reverse 
the anticonvulsant effects of DEPAKENE it should be used with caution T 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid)’ is 
administered orally. The recommended intial dose is 15 mg/kg/day, in 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures are 
controlled or side effects preclude further increases. The maximum 
recommended dosage is 60 mg/kg/day. If the total daily dose exceeds 
250 mg, it should be given in a divided regimen 

The following table is a guide for the initial daily cose of DEPAKENE 
(valproic acid) (15 mg/kg/day) : 


Total Numberof Capsules or 








Daily Teaspoanfuls of Syrup 

(kg) (Ib) Dose (mg) Dose! Cose?  Dose3 
10 - 24.9 22- 54.9 250 0 0 1 
25 - 39.9 55- 879 500 1 0 1 
40 -59.9 88 - 131.9 750 1 1 1 
60.749 132 - 164.9 1,000 1 1 2 
75 - 89.9 165 - 197.9 2 1 2 


1,250 





The frequency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained by in- 
creased seizure control by increased dosege must be weighed against the 
increased incidence of adverse effects sometimes seen at higher doses. 

A good correlation has not been established between daily dose, serum 
level and therapeutic effect, however, therapeutic serum levels for most 
patients will range from 50 to 100 meg’ml. Occasional patients may be 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of pheng 
barbital and/or phenytoin may be affected. (See PRECAUTIONS) 

Patients who experience G.I. irritation may benefit from administra“) 
tion of the drug with food or by slowly building up the dose from an initial 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT 


HOW SUPPLIED: Depakene (valproic acid) is available as orange- 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and as a 

red syrup containing the equivaient of 250 mg valproic 

acid per 5 ml as the sodium salt in bottles of 16 ounces ABBOTT 
INDC 0074-5682-16) 1013378 





“STATE OF THE SCIENCE IN EEG (1981)” 


SIXTEENTH ANNUAL COURSE IN 
CLINICAL ELECTROENCEPHALOGRAPHY 


Presented by the Continuing Education Committee 
of the American Electroencephalographic Society 


The sationally recognized, comprehensive Clinical EEG Course of the American EEG Society enters 
its sixteenth year and will be given on June 8-10, 1981, at the McCormick Inn in Chicago, II] nois in 
ass2<ation with the 1981 meeting of the American EEG Society. The curriculum, faculty and 
emphasis of the Course are designed to present a state-of-the-art review of electrodiagnostic 
teckr ques as now relevant in adult, pediatric and neonatal neurology, otoneurology, and 
neureophthalmology. Emphasis will be placed on clinical evoked potential (visual, somatosensory, 
aud try) interpretation, clinical EEG interpretation at the extremes of age, and polysomnography, 
as wel as a thorough review of the current practice of clinical EEG in areas, such as the eva uation 
o €Quepsies and encephalopathies, where its value is well established. The Course will be of value 
both > those registrants training in EEG or neurology as well as to those trained in E=G, given the 
reca™ rapid evolution of the field and its expansion with newer techniques. Record review (of 
regisants own EEG and EP recordings) with individual faculty members, luncheon each day with 
faculy, 25 CME category | credits for the full three-day course, and an exceptionally compretensive 
beun= falder-textbook containing summaries of the lectures, bibliographies, background material 
amd illustrations will all be included in the registration fee for the Course. 


The Course faculty: 


Warren T. Blume, M.D., London, Ontario, Canada 
Richard P. Brenner, M.D., Albuquerque, New Mexico 
Gastone G. Celesia, M.D., Madison, Wisconsin è 
Keith H. Chiappa, M.D., Boston, Massachusetts 

Joan B. Cracco, M.D., Brooklyn, New York 

John E. Desmedt, M.D., Brussels, Belgium 

Robert J. Ellingson, Ph.D., M.D., Omaha, Nebraska 
Jerome Engel, Jr., M.D., Ph.D., Los Angeles, California 
Andrew J. Gabor, M.D., Davis, California 

Christian Guilleminault, M.D., Palo Alto, California 
Joan Hanley, R. EEG T., San Diego, California 

Richard N. Harner, M.D., Philadelphia, Pennsylvania 
Peter Kellaway, A.M., Ph.D., Houston, Texas 

Donald W. Klass, M.D., Rochester, Minnesota 

Morton D. Low, M.D., Ph.D., Vancouver, B.C., Canada 
Hans Lueders, M.D., Ph.D., Cleveland, Ohio 

Omkar N. Markand, M.D., Indianapolis, Indiana 
Timothy A. Pedley, M.D., New York, New York 
Terence W. Picton, M.D., Ph.D., Ottawa, Ontario, Canada 
M. John Rowe, M.D., Long Beach, California 

Frank W. Sharbrough, M.D., Rochester, Minnesota 
Arnold Starr, M.D., Irvine, California 

James J. Stockard, M.D., Ph.D., San Diego, California 
Barry R. Tharp, M.D., Palo Alto, California 


For ir &rmation contact James J. Stockard, M.D., Course Chairman, Department of Neurosciences, 
University of California Medical Center, La Jolla, California 92093. 
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The 3000 Clinical Evoked 
Potential System 


The Tracor Analytic 3000 represents an unparalled step 
forward in clinical evoked potential instrumentation. 


As acomplete system for the comprehensive analysis of 
evokec’potentials, the 3000 offers a degree of versatility and 
a simplicity of operation only now possible with a 
microprocessor based system. The 3000 represents a totally 
dedicated system capable of performing most auditory, 
visual and somatosensory studies. 


The system features: 


e Automatic and manual analysis set-up modes which 
simplify the set up of the 3000. 

e A large 9" CRT display which provides all of the available 
analysis parameters for complete waveform assessment 

e Acomprehensive selection of patient records that includes 
an X-Y recorder, floppy disc package, Polaroid CRT 
camera, and EIA dataport. 

e A number of standard data processing routines such as 
summation, smoothing, and inversion which permit 
greater flexibility in analyzing and interpreting results. 

è A unique control console which simplifies the interaction 
between the operator and the system making the 3000 
easy to learn and operate. 

e On-site serviceability that is supported by a dedicated and 
established sales and service organization. 


For additional information on the 3000, contact: 


TRACOR ANALYTIC, INC 
1842 Brummel Drive, Elk Grove Village, Illinois 60007 (312) 364-9100 
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Calencar and News 


Calendar of Events 
Neurosurgical Society of America, Del Monte Lodge, Pebble 
The 19th annual meeting of the American Society of Neuro- 
The American Academy of Neurology, Sheraton Center, 
Tenth International Symposium on Cerebral Blood Flow and 
Metabolism, Stouffer’s Riverfront Towers, St Louis. 
The International Symposium on New Trends in Cerebro- 


vascular Diseases, Medical and Surgical Aspects, held in 


Seventh International Congress of Neurological Surgery, 


Tenth International Congress of Electroencephalography 


Epilepsy International Congress, Kyoto International Con- 


Twelfth World Congress of Neurology, Kyoto, Japan. 


International Brain Research Organization, Lausanne, Swit- 


1984 
Marck 15-_8 
Beach, Calif. 
April +9 
radiology, Chicago. 
-Misy 2 
Toronto. 
Jure 29-34 
July 34 
Gardone Riviera (Garda Lake), Italy. 
12- & 
Munich, Germany. 
Sept =1 Third World Congress on Pain, Edinburgh. 
IE 8 
and Clinical Neurophysiology, Kyoto, Japan. 
IT-51 
ference Hall, Kyoto, Japan. 
30-56 
1982 
April 1-6 
zerland. 
Sept 1207 


seilles, France. 


Nort Paeifie Society of Neurology 
and Pseyehistry.—Tre Society will meet 
April 14, If81, in the Washington 
Plaza Hodi Seattle. Contact B. 
Rober Aisner, MD, president, The 
Polyclime, 1280 Hervard Ave, Seattle, 
WA 9822; (206) 329-1760. 


Nev Staf im San Antonio.—Robert 
Jay S-heactaman, MD, professor and 
chief of the Division of Neurology at 
the Jriversity of Texas Health 
Scienee Center, 3an Antonio, has 
anmouneed twe new staff members: 
Ruggers ©. Fariello, MD, associate 
profeser, and Patricio L. Reyes, MD, 
assistance predessor. 


Roexy MVoentain Neurological Soci- 
ety.—Th= anrua! meeting will be at 
the Tamemercn Lodge, Durango, Colo, 
Jun2 418 1381. The main topic will 
be “Diagresi= and Treatment of 
Les ons of -he Cerebellar-Pontine An- 
gle.’ Comtact Lawrence Z. Stern, MD, 
Departrent.«f Neurology, University 
of Armzena Health Sciences Center, 
1501 N Campbell Ave, Tucson, AZ 
85754. 


‘Congress of Neurological Surgeons.— 
The Comgmess of Neurological Sur- 
geons held its 30th annual meeting in 
Hoester, Ot +10, 1980. The following 
officers are announced: president, J. 
Fletcher Lee, San Antonio, Tex; presi- 
denz-eect, Domalc H. Stewart, Jr, 
Syreeuse, NY; vice-president, E. 


. 
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International Congress on Neuromuscular Diseases, Mar- 


Fletcher Eyster, Pensacola, Fla; secre- 
tary, Joseph C. Maroon, Pittsburgh; 
treasurer, Edward F. Downing, Sa- 
vannah, Ga. 

The Distinguished Service Award 
was presented to Edwin W. Amyes of 
Newport Beach, Calif. The Resident 
Award was presented to Larry V. 
Carson for his paper, “Effects of Ear- 
ly Peripheral Lesions on the Somato- 
topic Organization of the Cerebral 
Cortex.” 

The next annual meeting of the 
Congress of Neurological Surgeons 
will be held at the Century Plaza in 
Los Angeles, Oct 18-23, 1981. 


Reye’s Syndrome.—“The Diagnosis 
and Treatment of Reye’s Syndrome” 
will be the subject of an NIH Consen- 
sus Development Conference to be 
held March 2-4, 1981, in Masur Audi- 
torium, in the NIH Clinical Center 
(Bldg 10), Bethesda, Md. A Consensus 
statement will be read publicly on 
March 4. Contact Dr Joseph S. Drage, 
Chief, Developmental Neurology 
Branch, NDP, NINCDS, Room 816, 
Federal Building, 7550 Wisconsin Ave, 
Bethesda, MD 20205. 


Pharmacology of Memory Disor- 
ders.—The International Study Group 
on the Pharmacology of Memory Dis- 
orders Associated With Aging will 
meet in Zurich, Switzerland, April 3-5, 
1981. Contact Dr Richard J. Wurtman, 
MIT 56-245, Cambridge, MA 02189. 


Robert A. Utterbacx Memorial Lec- 
ture.—Dr Jerome B. Posner, professor 
of neurology at the Cornell University 
Medical College anc caairman, De- 
partment of Neurclogy, Memorial 
Sloan-Kettering Caneer Center, New 
York, delivered the fifth Robert A. 
Utterback Memorial Lecture at the 
University of Tennessee Center for 
the Health Sciences, Memphis, on Nov 
12, 1980. The topic of tne Utterback 
Lecture was “Neurologizal Complica- 
tions of Systemic Cance>.” Dr Posner 
also addressed a combined meeting of 
the Memphis Academy >f Neurology 
and the Memphis Neurosciences Soci- 
ety on “Experimenta Models of Cen- 
tral Nervous System Metastases.” 


Southern EEG Society —The South- 
ern EEG Society elected these officers 
at its October 1980 arnual meeting in 
San Antonio, Tex: president, Gerald S. 
Goldberg, MD, Fort Lauderdale, Fla; 
president-elect, J. Eric Jordan, MD, 
Jackson, Miss; secretery-treasurer, 
Lawrence T. Ch’ien, MD, Memphis; 
and council member, Edward A. Liske, 
MD, San Antonio, Tex. 


Central Neuropsyciiatric Associa- 
tion.—The Central Netropsychjatric 
Association reeently elected officers 
as follows: Beverly T. Mead, MD, pres- 
ident, Omaha; Max Lure, MD, presi- 
dent-elect, Cincinnati; *rank Coun- 
tryman, MD, vice-p7es dent, India- 
napolis; Wade H. Lewis, MD, counsel- 
or, San Antonio, Tex: ard Thomas E. 
Gretter, MD,  secretery-treasurer, 
9500 Euclid Ave, Cleveland, OH 44106. 
The Association will next meet Oct 
21-25, 1981, at the Broacmoor in Col- 
orado Springs, Colo. 


R. S. Morison Fellowships in Neuro- 
physiology.—The Grass Foundation is 
offering clinical research training fel- 
lowships in two categores. Category 
A supports a program combining 
training in clinical EEG and research 
in neurophysiology. Catagory B sup- 
ports research training ia mammalian 
neurophysiology. Bota categories are 
intended for candidates who have 
recently completed or are currently in 
approved residencies in neurology or 
neurosurgery and wh) are committed 
to an academie career. 

The award is made fer two years, 
renewable for a third. Stipend the 
first year is $18,000 plus allowance for 
dependents and a research budget. 
Deadline for applicazioa is April 1, 
1981, for fellowship te begin between 
June 30 and Dee 31, 1682. Write to The 
Grass Foundation, 77 Feservoir Rd, 
Quincy, MA 02170. 
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Notes From NINCDS 


Dr Donald B. Tower Retires.—Dr 
Donald B. Tower, NINCDS director 
for the past 7% years, retired on Feb 1, 
1981. An internationally known neuro- 
chemist and neurologist, Dr Tower 
has spent the last 28 years with the 
NINCDS, first as chief of the clinical 
neurochemistry section and later as 
chief of the laboratory of neurochem- 
istry. For one year he was acting 
associate director of NINCDS for 
extramural programs. He became 
director of the Institute in 1974, after 
serving as acting director for one 
year. He is a commissioned officer in 
the Public Health Service, holding the 
rank of assistant surgeon general, the 
equivalent of major general. 

Dr Tower has not only witnessed 
the modern development of neuro- 
chemistry but has made a major con- 
tribution to that development, with 
over 130 publications, mostly on neu- 
rochemical research, to his credit. His 
research interests have ranged from 
studies on epileptic seizure mecha- 
nisms with emphasis on transmitter 
and ionic abnormalities, to problems 
of the ischemic neuron and the role of 
astroglial cells in brain edema. 

While NINCDS director, he oversaw 
an extensive survey of neurologic and 
communicative disorders research. 
The resulting three-volume publica- 
tion, The Nervous System, appeared in 
1975 in celebration of the Institute’s 
25th anniversary. 

As director, Dr Tower reorganized 
the Institute along program lines to 
provide added research area emphasis 
to extramural program management. 
Under his direction, seven panels of 
experts developed a comprehensive 
long-range plan for research in neuro- 
logic and communicative disorders. 
The National Research Strategy, com- 
pleted in 1978, identifies achievable 
goals and areas deserving increased 
research interest and support. 

Dr Tower was a co-founder and first 
treasurer of the American Society for 
Neurochemistry, organized in 1968; 
an adviser to the World Health 
Organization for the Collaborating 
Centers Program of research and 
training in the neurosciences; and a 
member of the WHO Expert Advisory 
Panel on Neurosciences. He has been 
chief editor of the Journal of Neuro- 
chemistry and neurochemistry editor 
of Experimental Brain Research, and 
has served on the editorial boards of 
Neurology, Biochemical Pharmacolo- 
gy, and other journals. 

In 1969, he was head of the Neuro- 
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chemistry Exchange Mission to the 
Soviet Union under the United 
States-Soviet Union Exchange Pro- 
gram. Ten years later, he was a mem- 
ber of the WHO delegation to the 
People’s Republic ef China. He has 
been a guest of the Armenian and 
Uzbek Academies of Sciences, USSR, 
and was an invited lecturer at the 
International Symposium on Neuro- 
chemistry, Armenian Academy of 
Sciences. 

In 1974, Dr Tower was awarded a 
Meritorious Service Medal from the 
Department of Health, Education, 
and Welfare, and in 1977 received the 
Public Health Service’s Distinguished 
Service Medal. He has also received 
special recognition as the Lennox 
Guest Lecturer of the American Epi- 
lepsy Society, was Plenary Doctrinary 
Lecturer of the Third Mexican Con- 
gress of Neurological Surgery, and 
holds honorary membership in the 
Peruvian Society ef Psychiatry, Neu- 
rology, and Neurosurgery. He was a 
member of the Public Health Service 
Advisory Committee on the Epilep- 
sies. 

Dr Tower is a graduate of Harvard 
University, Boston. He received his 
MD degree from Harvard Medical 
School in 1944 and his PhD degree 
from McGill University, Montreal, in 
1951. While at McGill, he was chosen a 
Markle Scholar in Academic Medicine. 
He was an assistant professor of 
experimental neurology at McGill and 
an associate neurochemist at the Mon- 
treal Neurological Institute. In Octo- 
ber 1980, he returned to the Montreal 
Neurological Institute to deliver the 
46th annual John Hughlings Jackson 
memorial lecture, speaking on the 
prospects and challenges for neurolo- 
gy and the neuroseiences. 

High on Dr Tower's list of retire- 
ment plans is the writing of a biogra- 
phy of Johan Thomas Hensing, the 
German physician who discovered 
phosphorus in the brain and who in 
1719 wrote the first monograph on 
brain chemistry. The little-known ear- 
ly neurochemist has long been one of 
Dr Tower’s many interests, and he 
hopes through the biography to “add a 
little to the history of science in gen- 
eral, and to neuroscience in particu- 
far? 


NINCDS Seeks Patients With Essen- 
tial Tremor.—NINCDS is inviting re- 
ferrals of patients with familial, 
senile, or idiopathic essential tremor 
who are otherwise in good general 


health. Patients of either sex and in 
the age range from 10 to 80 years are 
of interest. 

The studies will be undertaken in 
the NIH Clinical Center in Bethesda, 
Md. Subjects will be treated as outpa- 
tients in most cases. 

Persons to contact are Torsti An- 
dreo Larsen, MD, NINCDS, NIH, 
Bldg 10, Room 3D12, Bethesda, MD 
20205; (801) 496-4604; and Donald B. 
Calne, DM, FRCP, NINCDS, NIH, 
Bldg 10, Room 6D20, Bethesda, MD 
20205; (301) 406-1561. 


Head and Spinal Cord Injury Sur- 
vey Published.—Automobile accidents, 
falls, and other trauma to the head 
and spinal cord now cost Americans 
$4.2 billion each year, according to a 
new survey sponsored by the 
NINCDS. Head injuries account for 
$3.9 billion of this total. Included in 
the $4.2 billion are both the direct 
costs of medical services and the indi- 
rect costs resulting from loss of pro- 
ductivity. The approximate average 
annual costs per victim for the two 
categories are $4,114 for head injury 
and $14,390 for spinal cord injury. 

Incidence figures from the study, 
which drew statistics from 247 hospi- 
tals, show an annual national total of 
430,000 admissions: approximately 
420,000 for head injuries, and 10,000 
for spinal cord injuries, a rate of 200 
per 100,000 population for head injury, 
and five per 100,000 for spinal cord 
injury. 

The rate of head injury for males is 
more than twice the rate for females; 
males aged 15 to 24 years incur the 
most head injuries; and motor vehicle 
accidents cause nearly half of all hos- 
pitalized cases of head injury. Injuries 
occur most often on weekends. No 
important differences in occurrence 
of head or spinal cord injuries exist 
between white and other populations, 
nor are there any important regional 
differences. 

The population included in the sur- 
vey consisted of people who received 
inpatient care in hospitals in the con- 
tiguous United States from 1970 
through 1974. Those who were dead on 
arrival at the hospital or who needed 
treatment only in the emergency 
room were not included. 

A limited number of copies of the 
survey report, published as a supple- 
ment to the Journal of Neurosurgery 
(vol 58, November 1980), are available 
from the Office of Scientific and 
Health Reports, NINCDS. 
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A challenge? 


The new standard in EEG instrumentation! 


Is the simultaneous review of entire 
montage important? 


All electrodes 
plus all sensi- 
tivity and filter 
settings are pre- 


Is visibility of four adjacent montages 


an aid to programming? 
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Is immediate indication of high 
impedance scalp sites necessary? 
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Quick imped- 
ance checks 
built into both 
the electrode 


cian to check 
the condition of 
all electrodes. 





Is patient observation necessary? 





Patient observa- 
ticn is possible 
for sleep studies, 
aporehensite 


g 

n Emettre junction box adults or chil- 
g 3 c4 az and console en- dren, and any 
s able the techni- case where 


op2ration dis- 
turbances could 
be a problem. 


The microprocessor controlled EEG-4000 series 
provides all these features plus many more. 


Feel concerned about the price? 


All you see here plus the photic stimulator can be 
yours for about $1000 per channel! 


Let our sales & service network snow you why Nihon 
Kohden, with over 30 years experience, is zhe world 
leader in quality EEG's. 

Please call collect today: Nihon Kohden (America), 
Inc. (213) 320-3891. 





NIHON KOHDEN (AMERICA), INC. 


530 Maple Avenue, Torrance, Calif. 90503 
(213) 320-3891 Collect calls invited 


NIHON KOHDEN 





Imahe comnzries, write to Nihon Kohden Kogyo Co., Ltd., 31-4, Nishiochiai 1-chome, Shinjuku-ku, Tokye 161, Japan. 
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THE AMERICAN MEDICAL 
ELECTROENCEPHALOGRAPHIC ASSOCIATION 





A certified 20 hour category 1 C.M.E. EEG course. The program will be held at Caesar’s Lake Tahoe, Stateline Nevada, Thursday June 25 through Saturday 
June 28, 1981. The course is sponsored by the American Medical EEG Association. 


Thursday, June 25: 
A.M. 
SPECIAL COURSE—PART | 
Pediatric EEG Review 


“NORMAL AND ABNORMAL EEG FROM PREMATURITY TO ADOLESCENCE—Dr. John Hughes, Professor of Neurology, University of Illinois School of Medicine, Chicago, IL, Dr. James Neelis, 
Clinical Assistant Professor of Pediatric Neurology, University of Florida School of Medicine, Jacksonville, FL, Dr. B. J. Wilder, Professor of Neurology, University of Florida School of Medicine, 
Dr. Harley Schear, Associate Director of Neurosciences, Mt. Zion Hospital, San Francisco, CA. 


P.M. 
SPECIAL COURSE—PART II 
“New and Controversial Areas in EEG” 


“NEW AND CONTROVERSIAL ANTIEPILEPTIC DRUGS AND THEIR EFFECTS ON EEG'—Dr. B. J. Wilder, Professor of Neurology, University of Florida School of Medicine. 

“CURRENT CRITERIA FOR DETERMINATION OF CEREBRAL DEATH”~Dr. H. Hooshmand, Neurologic Institute, Vero Beach, Florida. 

“CONTROVERSIAL ISSUES IN TELEPHONIC EEG TRANSMISSION INCLUDING CEREBRAL DEATH (ECS)"—Dr. Harley Schear, Associate Director of Neurosciences, Mt. Zion Hospital, San Francisco, 
CA. 

Panel Discussion: “THE USE OF EEG TELEPHONIC TRANSMISSION FOR CEREBRAL DEATH”—Drs. B. J. Wilder, H. Schear and H. Hooshmand. 

“24 HOUR AMBULATORY EEG MONITORING''—Dr. R. Quy, Consultant to Queen’s Square Hospital, Oxford Medical Electronics, London, England. 

“THE USE OF 24 HOUR EEG MONITORING IN PATIENTS WITH BLACKOUTS”—Dr. Jacob Green, Clinical Associate Professor of Neurology, University of Florida, and Dr. David Scales, 
President, Neurological Institute, Jacksonville, Florida. 


Friday, June 26: 
A.M. 


“POWER SPECTRUM ANALYSIS OF EEG IN THE COMATOSE PATIENT’—Dr. Keith Chiappa, Assistant Professor of Neurology, Harvard Medical School, Associate Director, EEG Laboratory, 
MSssachusetts General Hospital, Boston, MA. 

“THE USE OF COMPUTERIZED EEG INTERPRETATION IN THE CLINICAL EEG LABORATORY” Dr. Reginald Bickford, Professor of Neurosciences, University of California at San Diego, San Diego, 
CA 


“COMPUTERIZED EEG: ALL THAT GLITTERS IS NOT GOLD’’—Dr. Alan Gevins, Director, EEG Systems Laboratory, Langley Porter Neuropsychiatric Institute, San Francisco, CA. 

Panel Discussion: “NEW HORIZONS IN COMPUTER EEG’—Dr. Charles Yeager, Director Emeritus, EEG Systems Laboratory, Langley Porter Neuropsychiatric Institute, San Francisco, CA, 
moderators, Dr. K. Chiappa, Dr. R. Bickford, Dr. R. John, and Dr. A. Gevins. 

“ABNORMALITIES IN EVOKED POTENTIALS IN PATIENTS WITH LEARNING DISABILITIES”—Dr. R. John, Brain Research Laboratory, New York University Medical Center, New York, NY. 

“ABNORMALITIES IN EVOKED POTENTIALS IN SUDDEN INFANT DEATH SYNDROME”—An Update, Dr. R. Nodar, Head, Section of Communicative Disorders, Cleveland Clinic, Cleveland, Ohio, Dr. 
D. Lonsdale, Head, Section of Biochemical Genetics, Cleveland Clinic, Cleveland, Ohio, and Dr. J. Nealis, Clinical Assistant Professor of Pediatric Neurology, University of FL Scheol of 
Medicine, Jacksonville, FL. 

“EVOKED POTENTIAL ABNORMALITIES IN HEAD INJURY—RELATIVE TO DISABILITY AND CLINICAL OUTCOME"—Dr. M. Rappaport, Academic Research Administrator, Brain Function Study Unit, 
Agnew State Hospigal, San Jose, CA. 


P.M. 
SPECIAL COURSE—PART III 
Evoked Potentials for the Practitioner 
“Our goal is to teach you to actually do your own evoked potentials.” 

“INTRODUCTION TO EVOKED POTENTIAL RECORDING TECHNIQUES”—Dr. Irvin Gerson, Assistant Professor, Department of Psychiatry & Human Behavior, Jefferson University, Director of 

Neurophysiology Laboratories, Philadelphia College of Osteopathic Medicine, Philadelphia, PA. 
“CLINICAL UTILITY OF EVOKED POTENTIALS”—Dr. K. Chiappa, Assistant Professor of Neurology, Harvard Medical School, Associate Director, EEG Laboratory, Massachusetts General Hospital, 

Boston, MA. 


a COMMONLY ENCOUNTERED IN EVOKED POTENTIAL RECORDINGS” —Dr. M. Rappaport, Academic Research Administrator, Brain Function Study Unit, Agnew State Hospital, San 
A 


Jose, CA. 
Round Table Discussion in Evoked Potentials—Drs. I. Gerson, M. Rappaport, K. Chiappa, E. John, R. Bickford, and H. Hooshmand. 
merican Board of EEG Review Session—Optional~Staff. 


Saturday, June 27: 
A.M. 


Evoked Potential Seminar featuring individual and small group demonstrations of evoked potentials with “hands on” experience. Each participant to be personally checked out on 
equipment. 


Small group demonstrations in computerized EEG analysis, and 24 hour EEG ambulatory monitoring will also be available. 


ENROLLMENT LIMITED—HOTEL RESERVATIONS MUST BE RECEIVED BY May 20, 1981! 


ADVANCED REGISTRATION 
Name Address d 2s 


ty 3s _____State___——=s_—Zip__—=—s—s——sTelephone _ eee so ee tee 
AMEEGA Member $190.00( ) Nonmember $255.00( )—For Entire Course, including luncheons and banquet. 


Make check payable to: American Medical EEG Association 
Mail application and check to: Jacob Green, M.D., Course Director 
c/o Mr. Robert Herzog, Executive Secretary 
American Medical EEG Association 
850 Elm Grove Road 
Elm Grove, Wisconsin 53122 














Guidance as clear as a 
CT scan... 


is yours in this new book. 


DISORDERS OF THE CEREBELLUM, 
Contemporary Neurology Series Vol. 21 
By Sid Gilman MD. Professor and Chairman, Department of Neu- 


rology, UniverstyofMicnigan Medical School, Ann Arbor, Michigan; 
James R. Bioedel, MD, PhD, Professor, Departments of Neurology 
and Physologs University of Minnesota Medical School, Minneap- 
olis. Minresot= anc Richard Lechtenberg, MD, Assistant Professor 
of Neuroiosy; State University of New York, Downstate Medical 
Center Beoekrsn New York. 


This sapa j= book provides an up-to-date review of the 
anatomy anc Dhysiology of the cerebellum, complemented 
by the lacest understanding of the principles of localization 
of cerebalar disorders and clear descriptions of the com- 
mon dsoréers of tae cerebellum. The first half provides a 
rigorous review cf anatomy and physiology emphasizing 
cerebellar “urctionin terms of posture and movement. The 
second haf cf the book gives immediately useful clinical 


guidance in the recognition and management of disorders 
of the cerenefium. 


Among t significant topics covered in this volume, you 
will find: 
e madern concerts of cerebellar function; 
e the use charterography and pneumoencephalography 
in ne Maomic localization of focal disease processes; 
e informatiarwon the utility of the CT scan in determining 
the lccaticn offocal disturbances in the cerebellum; us- 
ing CT scans ic visualize cerebellar hemorrhages, in- 
farctiors. or abscesses and how to follow their clinical 
cours overtime; 
e a critica neview of cerebellar stimulation. 


416 pages. illusid. Ready March 1981. $40.00. 


Contents ineluce: Principles of Cerebellar Organization; Mossy 
Fiber AFerent =ojectiors: Climbing Fiber and Aminergic Afferent 
Projections; The Cereceilar Cortex; The Responses of Cerebellar 
Neurons; Ceseseilar Descending and Ascending Projections; Pos- 
tural Reguatonn Animals; Cerebellar Hypotonia and Tremor; Cer- 
ebellar Regulation of Movement; The Symptoms and Signs of 
Cerebellar Diseese: Dysarthria; Degenerative Diseases, Anomalies; 
Vascular Dess; imfections; Metabolic Disorders; Neoplasms, Cer- 


rebellarSti nulaton 
i On 3C-dayapprovai please send methe book(s) 
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| 19221. Wells: Dementia; 2nd Edition. $27.50. 1977. 
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$3208. 1377 
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C #4°50. Gilman. Disorders of the Cerebellum. $40.00. Ready 
(15037. Janeta Teasdale: Management of Head Injuries. $35.00. 

éanuzy i 
5692. Plure&iPcsner: The Diagnosis of Stupor and Coma, 3rd Edi- 
O 5620. Lire=æm85pielholz: Peripheral Neurology: Case Studies in 
O 0520. Balch & Hbarubia: Clinical Neurophysiology of the Vestibu- 
06%5. Serlow: Mental Retardation and Related Disorders. $25.00. 
O 5180. Wihorat: Pediatric Neurosurgery. $38.00. February 1978. 
O 8208. StupeeBlacx: The Mental Status Examinationin Neurology. 
(05865. Marin, Reichlin & Brown: Clinical Neuroendocrinology. 


Legal Aspects of Neurologic Practice. $22.00. 





Also of interest: 


MANAGEMENT OF HEAD INJUFIES, 
Contemporary Neurology Series Vol. 20 


By Bryan Jennett, MD, FRCS; and Graham Teasdde, MIRCP, FRCS. 


This new book examines all levels of severity o` head injury 
and all stages of management from the eme-gency room to 
the rehabilitation clinic. It recounts the epide niologic as- 
pects of head injury, then describes structurel pathology 
and discusses pathophysiology as related te management. 
Drs. Jennett and Teasdale critically evaluate mcdern, inten- 
sive methods of assessment and treatment, emphasizing 
the secondary complications of head injury, both intracranial 
and extracranial. The recovery process afid the physical, 
mental, and social sequelae are examined in depth. The 
book concludes with guidelines for judging the effective- 
ness of treatment and a projection of future developments 
in the field. 


361 pages. 104 illustrations. January 1981. $35.00. 


The figure above is a CT scan of a patient with the Dandy-Walker 
malformation. The posterior fossa contains little more than a large 
cyst. The abnormal configuration of the lateral ventrcles reflects 
dysgenesis of the corpus callosum. 


Aninvoice will accompany the book(s) and will include a smal charge for 
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F.A. DAVIS COMPANY 
1915 ARCH STREET 
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'  Cyler works extremely well, given an adequate period 


_ 


| ak once a day. At home. 


Day-long behavior therapy 
` without dosing problems 
at school 





Impressive all-day control. 


of trial Simgle daily doses are as effective for behavior 
control s mu_tiple doses of methylphenidate or 
amohetarnines. Blood levels are well sustained, 
withou* ascessity for multidose administration. 


No troublesome midday dose. 


Cylert evoids problems of taking a drug at school. 
No nycleemert of school personnel. No peer 
teasing about noon-time dosing. The parents 
¥ manage al medication, and the child carries no 
` drugs. (And ncte that Cylert is Schedule IV, not II.) 


Moline) + 18.75, 37.5, 75 mg tablets; 
37.5 mg chewables 





*ADD: “tten-im Defic t Disorder (formerly called MBD, 
Minimal Brair Dysfumction), or the Hyperkinetic 
Syndreme Please see next page for Brief Summary. 


ABBOTT 


9083319 





Cyler E ipemoine 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It is an oxazolidine compound and is chemically identified as 2-amino- 5-phenyl-2-oxazolin-4-one 

Pemoline is a white. tasteless. odorless powder. relatively insoluble (less than 1 mg ‘ml.) in water 
chloroform. ether. acetone. and benzene. its solubility in 95% ethyl alcohol is 2.2 mg. ml 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants, however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms, the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which Clearly establishes the mechanism whereby CYLERT 
Produces its mental and behavioral effects in children, nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose Multiple dose studies in adults at several dose 
levels indicate that steady state ıs reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate. pemoline dione, mandelic acid. and uniden. 
tified polar compounds. CYLERT ıs excreted primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un 
changed 

CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration. significant clinical benefit may not be evident until the third or fourth week of drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational, social) for a Stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms. moderate to severe distractibility, short attention span, hyperactivity 
emotional lability, and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin, Nonlocalizing (soft) neurological signs 
learning disability. and abnormal EEG may or may not be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms. including: Minimal Brain Dysfunction Hyperkinetic Reaction of Childhood, Hyper 
kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc 
tion. and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or diosyncrasy to the drug (See ADVERSE REACTIONS ) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore. growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac 
terized by moderate to severe distractibi lity, short attention span, hyperactivity. emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
Child The Mcision to prescribe CYLERT should depend on the physician's assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his'her age. Prescrip 
tion should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) 

CYLERT should be administered with caution to Patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
recewing CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 
monitored carefully 

CYLERT failed to demonstrate a Potential for self-administration in primates. However. the 
pharmacologic similarity of pem@ine to other Psychostimulants with known dependence liability 
Suggests that psychological and/or physical dependence might also occur with CYLERT There have 
been isolated reports of transient Psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 375 mg. kg day, Postnatal survival of offspring was 
feduced at doses of 18.75 and 37 Smeg. kg day 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT: it usually 
occurs early in therapy, prior to an optimum therapeutic response In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss may occur duri ng the first weeks of therapy. In the majority of cases it is 
transient in nature; weight gain usually resumes within three to six months 

Stomach ache, skin rashes, increased irritability. mild depression. nausea. dizziness. headache. 
drowsiness, and hallucinations have been reported 

Elevations of SGOT. SGPT. and serum LDH have occurred in patients taking CYLERT, usually after 
Several months of therapy. These effects appear to be reversible upon withdrawal of the drug, and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT: a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT. dyskinetic movements of the 
tongue. lips. face and extremities nystagmus and nystagmoid eye movements. and convulsive 
Seizures A definite causal relationship between CYLERT and these reactions has not been estab- 
lished 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a significant or protracted nature. dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation, restless 
ness. hallucinations. dyskinetic movements and tachycardia The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 
Primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
management of CYLERT overdosage, forced diuresis and peritoneal dialysis appear to be of little 
value 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37 5 mg day This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical fesponse is obtained The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg 

Clinical improvement with CYLERT is gradual Using the recommended schedule of dosage 
titration. significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 9083319R1 


NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 


Needed to join busy, growing 
department in a multispecial- 


ty clinic. 
Contact 


K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 





TEXAS TECH UNIVERSITY 
SCHOOL OF MEDICINE 
DEPARTMENT OF 
NEUROSCIENCES 


Associate Chairpersons sought to 
establish neurosciences programs in 
Regional Academic Health Centers at 
El Paso and Amarillo, Texas. Candi- 
dates should have experience in aca- 
demic and clinical medicine with 
some administrative background. Ac- 
ademic faculty appointment with full 
privileges and tenure track. Direct 
curriculum vitae and inquiry to Paul 
G. Meyer, M.D., Chairperson, Depart- 
ment of Neurosciences Texas Tech 
University Health Sciences Center, 


Lubbock, Texas 79430. 
An Equal Opportunity Employer 





NOIZ- “IMIMaTiIOM 
IN EVOXED POTENTIAL 
‘SYSTEMS 





Evoced ostential instruments generate very potential instruments. Artifacts created by the 
high-voltage high-frequency signals (e.g., digital instrument's digital system (Fig. 2) cause problems 
pulses, GR” deflection signals, stimulus pulses) in because the digital system generates many very 
close prcximty to the very low-voltage signal from high-frequency transients (particularly at sweep 
the patient. Thersfore, designing a “noise-free” onset) which are time-locked to the average. In 
evoked potenfal instrument presents a challenge to auditory evoked potential recording, ecrspeaker 
the engineer artifacts also create problems (Fig. 3),becouse the 

Figs. 2 anc 3 illustrate two particularly trouble- earspeaker is an excellent electromagnetic radiator 
some types cf neise interference in evoked located close to the patient electrodes. 


DIGITAL SYSTEM EARSPEAKER 





10 MSEC 10 MSEC 
Figure 1. Aveitoy th amstem response (ABR) Figure 2. Same as Figure 1, except o ground-loop Figure 3. Same as Figure 1, except the earspeaker 
recorded fer vertex i=lateral ear obe reference). was created in the digital-system shield ground (a shield ground lead was routed to commen ground 
Each trace is a separcte average of 1,000 responses. defect commonly encountered in evoked potential through instrument chassis rather than directly. Click 
E Upward defiecton renresents vertex positivity. The 80 systems). The ABR is now superimposed on a large artifact radiated from earspeaker appears as a negative 
WB HL dick stimulus vos deivered by an electrostati- artifact which appears as a sharp negative deflection at spike at stimulus onset. The trailing edge of this spike 
ay cally - eectromann øticell- shetdec headset. The click the beginning of the average followed by a slow return distorts the first ABR wove. 
wos detoyed two milliseconasafrom the average onset. to baseline. Also, very high frequency digital-system 


noise appears on the trace as “hash”. 


To m nimize noise interference in the Life-Tech 
8000 series 2vcxed potential instruments, we 
incorporated extensive internal electrostatic and 
electromagnetie shielding and decoupled all 
internal power supplies to prevent them from 
becoming naiseconcucting pathways. We also 
carefully pre-planned the chassis layout to 
maximelly separate high- and low-voltage sources 
and to mcke al ground paths as short as possible. 
We alse cesigned the shield ground circuits to 
separate the ground paths for the digital and the 
low-level! analog subsystems. Also, we installed 
pulse-smaoothime ferrite beads at critical points on 
the digital system circuit boards. 

We tcke considerable pride in the high quality of 
our 8000 ries =voked potential instruments. We 
think they:are unsurpassed in their ability to deliver \ 
noise-free recordings, not only under ideal laboratory 2 r? 

LifeTech ` 


conditions bwt æsa in such demanding 


environments as the out-patient clinic and the C 
niende carinis Instruments, In 


BOX 36221- HOUSTON. TEXAS 77036 - (713) 783-649) 
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Spiking waves 
out of 
control... 





Without warning, a seizure. Thus 
begins what may be a long-term 
need for anticonvulsive medica- 
tion. So the efficacy and side 
effects of the agent selected should 
be well known and relatively free 
of surprises. 

Consider the patient. Consider 
DILANTIN® (phenytoin sodium). 

It offers speċific control of tonic 
clonic seizures and support for 
your patient in the years to cone. 
Called a drug of choice, Dilantin is 
dependable and generally well 
tolerated. Drug reactions are well 
documented. The most common 
adverse reactions—for example, 
nystagmus, ataxia, slurred speach 
and mental confusion—affect the 
central nervous system. These side 
effects may be dose related cnd 
may disappear with continuing 
therapy at a reduced leval. 

Only Parke-Davis makes Dilantin 
Kapseals®, with their unique drug- 
release characteristics. The serum 
half-life of Dilantin often allows 
a single daily dose of Dilantin 
Kapseals for maintenance therapy, 
once the divided dosage of three 
100-mg capsules daily has 
adequately controlled seizures. 


Dilantin 


(extended phenytoin 

sodium capsules, USP) 

- i Kapseals” 

gir” Specific control of 

| _ tonic-clonic seizures 
| for the years to come. 


PARKE-DAVIS 
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DILANTIN® (extended phenytoin sodium capsules, USP) KAPSEALS® 
Before prescribing, please consult full prescribing information. 
A brief summary follows: 
Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 
Contraindication. Dilantin is contraindicated in those Patients with a history of 
Gyporsonsitivty to hydantoin products. i 

rnings. Abrupt withdrawal of phenytoin in epileptic patients may precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of alternative anticonvulsant medica- 
tion arises, this should be done gradually. In the event of an allergic or hyper- 
sensitivity reaction, more rapid substitution of alternative therapy may be 
necessary. In this case, alternative therapy should be an anticonvulsant not 
belonging to the hydantoin chemical class. 

Phenytoin is not indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic 
procedures should be performed as indicated 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as: , . 

a. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. It has been reported that in some 
patients the concomitant administration of carbamazepine resulted in an in- 
creased rate of phenytoin metabolism. 

b. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This maVieRo toan increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well documented. 

c. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, parans who are slow acetylators may suffer from phenytoin intoxication. 

d. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

henytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 4 

Usage in Pregnancy: The effects of Dilantin in human Pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women ani cpilapsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data are more extensive with respect to phenytoin 
and phenobarbital, but these are also the most commonly prescribed anticon- 
vulsants; less systematic or anecdotal reports suggest a possible similar associ- 
ation with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot be regarded as adequate to prove a 
definite cause-and-effect relationship. There are intrinsic methodologic prob- 
lems in gitaning adequate data on drug teratogenicity in humans; the possi- 
bility also exists that other factors, e , genetic factors or the epileptic condition 
itself, may be more important than drug therapy in leading to birth defects. The 
eee majority of mothers on anticonvulsant medication deliver normal infants. 
t is important to note that anticonvulsant drugs should not be discontinued in 
patients ip whom the drug is administered to prevent major seizures because of 
the strony possibility of precipitating status epilepticus with attendant hypoxia 
and threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a seri- 
ous threat to the patient, discontinuation of the drug may be considered prior to 
and during pregnancy, although it cannot be said with any confidence that even 
minor seizures do not pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential. e 
Precautions. The liver is the chief site of biotranstormation of phenytoin; patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
ied enzyme availaQllity and lack of induction; it appears to be genetically 

letermined. 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effort should 
be made to substitute another anticonvulsant drug or drug combination. 

Drugs that control grand mal are not effective for petit mal seizures. There- 
fore, if both conditions are present, combined drug therapy is needed. 

The phenytoin should be discontinued if a skin rash appears (see Warnings 
section pearing drug discontinuation). If the rash is exfoliative, purpuric, or 
bullous, use of the drug should not be resu _ If the rash is a milder type 
(measles-like or scarlatiniform). therapy may be resumed after the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
phenytoin medication is contraindicated. 

,Qsteomalacia has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 

has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. Central Nervous System: The most common manifesta- 
tions encountered with phenytoin t erapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing therapy at a 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, and consti- 
pation. ministration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

Integument tem: Dermatological manifestations sometimes ac- 
compani y fever Nave included scarlatiniform or morbilliform rashes. A 
morbillilform rash (measles-like) is the most common: other types of dermatitis 
are seen more rarely. Rashes are more frequent in children and young adults. 
Other, more serious forms which may be fatal have included bullous, exfoliative, 
or purpuric dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 

. poietic System Hemopoietic complications, some fatal, have occa- 
sionally been reported in association with administration of phenytoin. These 
have included thrombocytopenia, leukopenia, granulocytopenia, agranulo- 
cytosis, and pancytopenia. While macrocytosis and megaloblastic anemia have 
occurred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate such a 
condition from other lym h gland pathology. 

: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene including gum massage, frequent brushing and appro- 
priate dental care. Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 
nodosa may occur and can be fatal. ZE 
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HAWAII 


BOARD CERTIFIED OR ELIGIBLE NEUROLOGIST 
WITH EMG TRAINING AND EXPERIENCE TO 
JOIN NEUROSCIENCE DEPARTMENT IN A 125 
PHYSICIAN MULTISPECIALTY PREPAID 
MEDICAL GROUP IN HONOLULU 
(KAISER-PERMANENTE). 


EXCELLENT FRINGES. 
FULL MALPRACTICE COVERAGE. 
SALARY NEGOTIABLE. 


WRITE: Hawaii Permanente Medical Group, Inc. 
1697 Ala Moana 
Honolulu, Hawaii 96815 


(An Equal Opportunity Employer) 





SITUATION AVAILABLE: 
Board certified or board eligible 
neurologist to join practicing neurosur- 


geon in Northeastern Pennsylvania. 


Experience in EEG and EMG required. 


Respond to: 


HNA 
Suite 804 
Northeastern Building 
Hazleton, Pennsylvania 18201 
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Three important addicions to Current Topics in Developmental Biology 


Neural Development, Part | 


EMERGENCE OF SPECIFICITY IN NEURAL HISTOGENESIS . 
Edited by =. KEVIN HUNT 

Volume 12 in CURRENT TOPICS IN DEVELOPMENTAL BIOLOGY 

Edited by & A. MOSCONA and ALBERTO MONROY 


CHAPT=R HEADINGS: M. E. Bronner- 
Fraser and A. M. Cohen, The Neural Crest: 
Yat Can It Tell Us about Cell Migration 
and Determination? /. B. Black and P. H. 
Paftecson, Developmental Regulation of 
Kcurctransmitter Phenotype. J. Mallet, Bi- 
echemistry and Immunology of Neurologi- 
ca Mutants in the Mouse. M. Berry et al., 
Dendritc Growth and the Control of Neu- 
rana! Form. W. M. Cowan et al., The De- 
veopment of the Dentate Gyrus. C. Gall 
aaa G. Lynch, The Regulation of Fiber 
Growth and Synaptogenesis in the Devel- 
coping Hippocampus. M. Hollyday, Moto- 
neuren Histogenesis and the Develop- 


ment of Limb Innervation. K. Conway et 
al., Polyclones and Patterns in Growing 
Xenopus Eye. E. R. Macagno, Genetic Ap- 
proaches to Invertebrate Neurocenesis. J. 
A. Campos-Ortega, On Compound Eye 
Development in Drosophila melanogaster. 
J. Cooke, Early Organization of the Cen- 
tral Nervous System: Form and Pattern. 
L. Saxén, Neural Induction: Past, Present, 
and Future. Index. Contents of Previous 
Volumes. 

References appear at the end of each 
chapter. 

1980, 448 pp., $34.00 ISBN: 0-72-153115-5 


Neural Deve opment, Part Il 
NEURAL DEVELOPMENT IN MODEL SYSTEMS 


Edited by F. KEV N HUNT 
Volume 165/m CURRENT TOPICS IN DEVELOPMENTAL BIOLOGY 
Edited by A A. WOSCONA and ALBERTO MONROY 


CONTENTS: B. Rose and J. Barrett, In- 
trecuction to Techniques in Developmen- 
ta Elec robiology. N. Le Douarin, Migra- 
‘tan and Differentiation of Neural Crest 
Cel. S M. Crain, Development of Spe- 
chic Synaptic Networks in Organotypic 
CNS Tissue Culture. R. L. DeHaan, Differ- 
=rtatior of Excitable Membranes. R. N. 
Johaston and N. K. Wessells, Regulation 
of “ne Elongating Nerve Fiber. S. Varon 
ard R Adler, Nerve Growth Factors and 
Coamtrol >f Nerve Growth. T. Lomo and J. 
x 5. Jansen, Requirements for the For- 
mañon end Maintenance of Neuromuscu- 
fer Connections. S. Fedoroff and L. C. 


Doering, Colony Culture of Neural Cells 
as a Method for the Study of Cell Line- 
ages in the Developing CNS: The Astro- 
cyte Cell Lineage. R. Lim, Glie Maturation 
Factor. S. D. Donini and G. Augusti-Toc- 
co, Molecular and Lectin Probe Analyses 
of Neuronal Differentiation. 7. S. Okada, 
Cellular Metaplasia or Transdifferentia- 
tion as a Model for Retinal Cell Differen- 
tiation. L. D. Grouse et a!l., RNA Sequence 
Complexity in Central Nervcus System 
Development and Plasticity. Index. Con- 
tents of Previous Volumes. 


1980, 424 pp., $34.00 ISBN: 0-12-153116-3 


Forthcoming... 
Neural Development, Part III 
Edited by F. KEVIN HUNT 
Volume 17 `o CURRENT TOPICS IN 
DEVELOPMENTAL BIOLOGY 

' Editec by A. 4. MOSCONA and ALBERTO MONROY 
1987 /in pr2caration 





Future volumes in CURRENT TOPICS IN DEVELOPMEN- 
TAL BIOLOGY are now available on a Continuation Order 
basis. Your Continuation Order authorizes us to ship and 
bill each future volume in the series automatically, im- 
mediately upon publication. This order will remain in 
effect until cancelled. Specify the volume number or title 
with which your order is to begin. 





Send payment with order and save postage and handling. 
Prices are in U.S. dollars and are subject to change without notice. 


ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
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Y\ = ok addition 
x that may take him further 


~ May ovate a smoother response 
When using levodopa drugs alone, daily variations in 
improvement sometimes occur. The addition of SYMMETREE 
~__ to.optimal doses of the levodopa drug may smooth out 

~ these day-to-day fluctuations, making life more comfortable. 


1 May help regain lost benefits 

E- For some patients, the doses of levodopa drugs 

E required to maintain an adequate response to treatmert 

mee) also be responsible for troublesome side effects, 

F. necessitating a subsequent reduction in dosage, and an 

f- ultimate reduction in efficacy. Adding SYMMETREL to “he 
‘lowered levodopa drug regimen may help to restore these 

» lost therapeutic benefits. 


Rapid therapeutic response 
: - For the patient about to begin levodopa drug iepr 
concurrent therapy with SYMMETREL can produce a rapid 
therapeutic response, often within 48 hours. The dosage of 
SYMMETREL should be maintained at 100 mg once or twice daily, 
~~ while the daily dose of the levodopa drug is gradually increased to 
"=.  @-t=ve optimal benefit. 

i © Rothe patient who is receiving high doses of other antiparkinson drugs, 

uaal-dose of SYMMETREL is 100 mg daily. After one to several weeks at 

ng ance ALS the dose may be increased to 100 mg twice daily if necessary. 


UR RSH CORNY ee 55 D3 ah sa a 
pects aARAL Tier any ul sg 
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Garden City, New York 11530 =e 


*Levodopa drugs include levodopa and also carbidopa/levodopa combinations 
SYMMETREL is a DuPont registered U.S. trademark 


Please see following page for brief summary of full prescribing information 
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SYMMETREL o 
hydrochloride 
BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-Induced Extrapyram- 
idal Reactions: SYMMETREL" (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
Parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
cation. It is indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
SYMMETREL is less effective than levodopa, (-)-3-(3,4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions, there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other “seizures” should be ob- 
served closely for possible increased seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned againstidriving or working in situations 
where alertness is important 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearingiage should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day, about 12 times the recommended human dose, but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose 

NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experienced a par- 
kinsoman crisis, i.e.. a sudden marked clinical deterioration, when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently. 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure. peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine, it 
may acceimulate when renal function is inadequate 

Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash, or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive episodes, 
psychosis, and urinary retention. Rarely convulsions. leukopenia, and neutrope- 
nia have been reported 

Other adverse reactions of a less serious:nature which have been observed are 
the following: hallucinations, confusion, anxiety and irritability; anorexia, nausea, 
and constipation; ataxia and dizziness (lightheadedness); livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache: dyspnea; fatigue, insomnia, and a sense of weak- 
ness. Infrequently, skin rash. slurred speech. and visual disturbances have been 
observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone. SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians. 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively. temporary discontinuation of 
SYMMETREL for several weeks, followed by reinitiation of the drug, may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary. 


Dosage for Concomitant Therapy 
Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL 
Dosage for Drug-Induced Extrapyramidal Reactions: 
Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 
divided doses 


6043-8BSP Endo Laboratories,Inc. GU POND 
Subsidiary of the DuPont Company 
Garden City, New York 11530 aenar o 


FIRST YEAR 
NEUROLOGY 
RESIDENCY POSITION 


PGY2 level, is available beginning 
July 1981. Stanford University Medi- 
cal Center offers a fully accredited 
three-year program with clinical 
experience in adult and pediatric 


neurology, training in EEG, EMG and 
sensory evoked potentials, neuropa- 
thology, neuroradiology and psychia- 
try. Stanford University is an equal 
opportunity affirmative action em- 
ployer. To apply, contact Barry R. 
Tharp, M.D., C-334, Department of 
Neurology, Stanford University Medi- 
cal Center, Stanford, California 
94305. 





PEDIATRIC 
NEUROLOGY 
RESIDENCY 


Immediate vacancy exists in a 
Residency Training Program in 
Pediatric Neurology. This program 
is in conjunction with the fully 
accredited program in adult neu- 


rology at Long Island Jewish- 
Hillside Medical Center, a clinical 
campus of SUNY at Stony Brook. 
Applicants must have completed 2 
years of a Pediatric Residency. 
Apply to Marvin Klein, M. D., Chief 
Pediatric Neurology. 


Pama LI JEWISH-HILLSIDE 
MaE" MEDICAL CENTER 


New Hyde Park, N.Y. 11042 


affirm action employer m/f/hc 
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Salute to C. Miller Fisher 


Raymond D. Adams, MD, Edward P. Richardson, Jr, MD 


f[heNenrolegy Service of the Massa- 

chusezts General Hospital (MGH), 
Bostan, in eel} rating C. Miller Fisher 
Day on Sept 7, 1980, honored itself as 
much as it dH him, for he is and has 
been for 2€ years the central figure in 
its clinical accivities. 

Miler Fish=r came to the MGH and 
Harvard Me=j«a!l School after an 
impressive per*ormance as a student 
at the University of Toronto Medical 
School, adt rzuished record as Sur- 
geon Lieatenar? Commander with the 
Royal Nevy cf Great Britain and the 
Canadian Navy, and postgraduate 
training at the Mentreal Neurological 


‘Institute anc the Neurological Re- 


search Unit o Harvard University at 
the Bostor ity Hospital. He has 
achieved inte-ratienal fame for him- 
self and su =rviee. 

To understar hss accomplishments 
one must keq@w something of his 
philosophy of medicine and science. 
Miller Fisher, s mueh as anyone in 
contemporary mericine, is the em- 
bodiment of the naturelist-physician. 
He has brought te ais specialty a rare 
combinatson cf humane feeling, with 
careful observation and common 
sense superimposed on a background 
of scientric edweation. The former is 
reveal ng-of b = personality, manners, 
and pewers of p=rsuasion; the latter is 
a reflection of kis aptitude and train- 
ing asan obseweref natural phenom- 
ena. His qatstanmding skill in diagnosis 


- and prognosis kas been attained only 


Aceepted “orpumlkcatien Sept 25, 1980. 

From the Nearepthalogy Laboratory, Massa- 
chusetts General Mcspit=!, Boston. 

Reprimt reques= t Neuropathology Laborato- 
ry, Massachese*ts G-neral Hospital, Boston, MA 
02114. Richardiom). 


Arch Neure|—Vel 38, March 1981 


by careful and continuous schooling in 
observation, and his success in medical 
therapeutics has been based on accu- 
racy of diagnosis and psychological 
insight and a masterful understand- 
ing of the natural history of human 
disease. 

In contemporary medicine much 
emphasis has been placed on laborato- 
ry experimentation. However, Miller 
Fisher has insisted throughout his 
professional career that the medical 
science of human nervous diseases is 
mainly observational, and that the 
scope of human experimentation is 
small. He does not depreciate the 
importance of laboratory investiga- 
tion of pathological phenomena and 
the application of experimental meth- 
ods to man in disease, but never does 
he cease to remind his students that 
nearly all crucial experiments have 
followed earlier, painstaking observa- 
tions of natural phenomena. Of 
course, he concedes that there is no 
real separation of naturalistic obser- 
vation and experimentation, for, as 
Huxley has expressed it, experiment 
is no more nor less than “artificial 
observation.” There can be no dispute 
that the two methods are complemen- 
tary. 

In consideration of the complexity 
of man’s nervous system and the 
almost infinite variety of diseases 
that affect its structure and function, 
Miller Fisher has believed that his 
major contribution to neurological 
medicine, both as an independent 
investigator and as a teacher, was to 
extend into the latter part of the 20th 
century the tradition of the great 
physician-pathologists, such as 
Bright, Addison, Aschoff, Charcot, 


Gowers, and Erb. The meticulous 
study of the manifestations of a brain 
disease must be combined with an 
equally careful examination of the 
brain and other organs after death. To 
do this effectively requ res an eager 
spirit of inquiry, industry, and sacri- 
fice of time. His studies ever the years 
have extended far into the night and 
demanded great persena! sacrifice 
and sacrifice from his family. Without 
question, such studies kave been the 
central motive of his Lfe and have 
been made despite constant claims on 
his professional services 

From a quick perusal ¢f Miller Fish- 
er’s list of published papers,’ one 
immediately is reminded of conditions 
and disease states to which his name 
is and will for all time be associated. 
Outstanding are his careful delinea- 
tions of types of cerebrevascular dis- 
ease. Before his time, cerebral embo- 
lism was considered a rarity.?*** The 
clinical manifestations cf carotid ar- 
tery disease had never been put on the 
medical map until his clinical and 
pathological studies were published, 
beginning in 1951.'°'°2* “nvestiga- 
tion of what was being cal ed “vaso- 
spasm” resulted in the definition 
of transient ischemic attacks,°"*" one 
of the most prominent of which is 
amblyopia fugax. The variable is- 
chemic effects of an occlusion of a 
cerebral artery found at least partial 
explanation in the intrazer2bral and 
intracerebellar arterial anastomotic 
system, which he described with Van- 
der Eecken and Adams in 1352.* This 
meningeal anastomotic system, al- 
though recognized in the 79th century, 
had been completely forgcetten and 
never before was clearly related to the 
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location and extent of cerebral in- 
farcts. The distribution of atheroscle- 
rotic lesions in cervical and intracrani- 
al arteries®** and the anatomical vari- 
ations in the circle of Willis** were 
subjects of further publications. The 
myth of cerebral Buerger’s disease 
was exposed by a careful study of 
occlusion of aortic branches and cere- 
bral arteries in 1957."" In a chance 
observation of the fundus oculi during 
an amblyopic attack, he recognized, 
and described for the first time in 
detail, the phenomena of transient 
circulatory arrest in retinal arteries." 
With Karnes and Kubik, he made the 
first complete clinical and pathologi- 
cal study of a series of lateral medul- 
lary infarcts." 

Then followed a period when Miller 
Fisher became interested in brain 
hemorrhage. As a result of his careful 
observations, early diagnosis of the 
small thalamic hemorrhage'** and 
the cerebellar hemorrhage” began to 
be made regularly. The latter, usually 
fatal in previous experience, became a 
surgically treatable condition. Serial 
sections of small cerebral hemor- 
rhages exposed the source of bleed- 
ing. Lipohyalinosis, a term that he 
introduced, was identified in small 
penetrating arteries. Thrombosis of 
such vessels was recognized as the 
basis of the “lacunar state,”?°!:7 
known from earlier French writings 
but never traced to an anatomical 
vascular lesion. Concomitantly and 
thereafter came the descriptions of a 
series of new Jacunar syndromes such 
as pure motor hemiplegia, pure 
hemisensory deficit,**** homolateral 
hemiparetic-hemiataxic state,’**’ the 
dysarthria-clumsy-hand syndrome,” 
and the one-and-a-half syndrome." 
Inflammatory vascular diseases,” fa- 
cial pulses in carotid occlusion,” carot- 
id'° and vertebral bruits, and vaso- 
spasm in association with ruptured 
saccular aneurysms"! were the topics 
of special reports. A new entity, spon- 


1. Fisher CM: Occlusion of the internal carotid 
artery. Arch Neurol 1951;65:346-377. 

2. Fisher CM, Adams RD: Observations on 
brain embolism. J Neuropathol Exp Neurol 
1951;10:92-93. 

3. Vander Eecken HM, Fisher CM, Adams RD: 
The arterial anastomoses of the human brain and 
their importance in the delimitation of human 
brain infarction. J Neuropathol Exp Neurol 
1952;11:91-92. 

4. Fisher CM: Transient monocular blindness 
associated with hemiplegia. Arch Ophthalmol 
1952;47:167-208. 

5. Fisher CM, Cameron DG: Occlusion of the 
carotid arteries. Arch Neurol 1953;3:468-473. 
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taneous dissecting aneurysm of the 
internal carotid artery, with its angio- 
graphic “string sign,” was another 
recent observation.”’***' Migraine as a 
possible explanation for unexplained 
cerebral attacks in late life**-"* was the 
subject of his Charcot Lecture in 
1979. Other important centributions 
have been the exposition of little- 
known varieties of cerebral ische- 
mia, the elucidation of capsular 
infarcts and the possible mechanisms 
of recovery from these,**’ the de- 
tailed description of cerebral miliary 
aneurysms in hypertension,” and the 
documentation of correlative clinico- 
pathological observations regarding 
occlusion of the vertebral arteries,” 
bilateral occlusion of basilar artery 
branches,” acute cerebellar infarc- 
tion,’ and thalamic pure sensory 
stroke." 

In the course of these many studies, 
Miller Fisher has revealed his training 
as a generalist. His career stands in 
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refutation of the facetious saying that 
a specialist is one who knows more 
and more about less and less, and a 
dilettante is one who knows less and 
less about more and more. Our col- 
league instead has learned more and 
more about more and more, which is 
the proper endeavor of a great physi- 
cian. In addition to contributing to 
knowledge in the field of cerebrovas- 
cular disease, he has greatly enriched 
the neurological literature by his pub- 
lished observations and ideas concern- 
ing a wide range of phenomena, such 
as disorders of peripheral nerves,**! 
impersistence as a consequence of 
right hemisphere lesions,’ the elinical 
picture of Creutzfeldt-Jakob disease," 
vascular Korsakoff’s syndrome,” re- 
flex blepharospasm,” ocular bob- 
bing,” transient global amnesia,” the 
clinical syndrome of occult (“normal 
pressure”) hydrocephalus,” ** pro- 
tracted hiccup as a male malady,’ 
concussion amnesia,"’ syncope of ob- 
scure nature,” intermittent interrup- 
tion of behavior,” nonsense speech 
(amphigory),‘* anger associated with 
dysphasia,** progressive bilateral 
spastic hemiparesis,* and the neuro- 
logical examination of the comatose 
patient.*° No phenomenon that was 
observable and quantifiable at the 
bedside escaped his searching eye.” 

Miller Fisher’s retirement repre- 
sents only a transition to a period 
when he will have more time to study 
the slides in the mountain of slide 
boxes that threaten to bury him alive, 
and to collate clinical data from the 
barrels of notes that clutter his study. 
But one can be sure that he will con- . 
tinue to be available to students and 
residents who wish to talk over, or 
have him examine, another puzzling 
patient. He will continue, as he has in 
the past 26 years, to maintain the high 
level of clinical neurology for which 
the Neurology Service of the MGH has 
become known, largely through his 
patient efforts. 
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Special Article 


Teratogenic Effects of Anticonvulsants 


George W. Paulson, MD, Ruta B. Paulson, DDS 


è The incidence of malformations in 
fetal mice exposed to phenytoin depends 
on drug dosage and the strain of mice. 
Animal research also suggests that most 
anticonvulsants are teratogenic in experi- 
mental animals when large doses are 
used, but the effect of valproate sodium 
on the fetus is poorly known. Cleft lip and 
palatal defects have been most extensive- 
ly studied, but defects have also been 
noted in eyes, heart, and limb buds. Data 
from humans are less clear than the ani- 
mal data, but human maternal exposure to 
anticonvulsants, may increase infant cleft- 
ing by threefold to tenfold. If a woman at 
risk for childbearing is given anticonvul- 
sants for the first time, carbamazepine 
may be given first. Before pregnancy, the 
true need for anticonvulsants should be 
reassessed, but abrupt discontinuation of 
anticonvulsants during pregnancy is not 
now recommended. 

(Arch Neurol 1981;38:140-143) 


pirs the last 20 years it has been 

suggested that anticonvulsants 
are teratogenic, and data from iso- 
lated reports of affected humans are 
now supported by research on both 
humans and animals.™* The linkage 
between a specific drug and a specific 
defect remains unsettled, and the 
potential linkage between anticonvul- 
sants and anomalies is complicated by 
many variables, including the fact 
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that severe maternal convulsions may 
themselves damage the unborn child. 
Uncontrolled seizures are not a desir- 
able alternative for parent or child. 
Fear of a lawsuit, inadequate knowl- 
edge of other teratogenic factors that 
operate during pregnancy, and uncer- 
tain patient compliance in drug regi- 
men also obscures the problem. Even 
allowing for genetic predisposition, 
biochemical uncertainties, and the 
effect of social or nutritional factors 
in mothers with epilepsy, it is now 
generally accepted that anticonvul- 
sants can, by themselves, damage the 
fetus when they are administered at 
certain times and particularly when 
they are given in high dosages. It is 
uncertain which anticonvulsants have 
the greatest effect and it is unclear 
whether the effects differ among 
various drugs. The most commonly 
used drugs are the subject of most of 
the reports. Phenytoin is of particular 
interest because of the numerous 
reports of its teratogenic effect in 
animals, and also because of current 
interest in “the hydantoin syn- 
drome.” 

The exact mechanism that produces 
the teratogenic effect of the drugs 
remains obscure. Any insult at a cer- 
tain period of fetal life may, through 
selective vulnerability, produce specif- 
ic anatomic defects, for example in 
the cerebellum, eyes, or palatal clo- 
sure. Selective vulnerability implies 
not just the effect of specific drugs on 
the metabolism of particular cells, but 
the fact that during certain phases of 
growth cells may be particularly prone 
to an insult by an agent. It is unknown 


whether or not individual anticonvul- 
sants have predictably specific ef- 
fects, effects produced by their bio- 
chemical character rather than effects 
produced through a nonspecific insult 
to the CNS during specific develop- 
mental times. Evidence suggests that 
eventually certain anticonvulsants 
will be found to have specifie effects, 
and if so, there may be additional 
understanding of general processes of 
development. 


ARE ANTICONVULSANTS 
TERATOGENIC? 


Using phenytoin, animal re- 
search®™™ has unequivocally shown 
that the incidence of malformations 
varies with the strain of mouse used 
and on the dosage and route of admin- 
istration of the drug. Drug adminis- 
tration intraperitoneally and by gas- 
tric intubation have both been used in 
animals and in both instances the 
defects were obvious. Effects on mice 
are not the same as in man. The most 
commonly studied defect in mice and 
in man has been cleft palate. It has 
become apparent that phenytoin may 
produce many defects in addition to 
cleft palate, and in humans this fact 
has been crystallized into the hydan- 
toin syndrome. It is easy to dispute 
the name, since phenytoin is the cur- 
rently accepted label for the drug and 
since the title may imply a specificity 
that is unproved. Nevertheless, as pre- 
sented by many investigations, '®-*° 
this syndrome includes small digits, 
reduced mental abilities, and midline 
defects. In addition, the hydantoin 
syndrome, defined in the broadest 
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form. can incIade-congenital heart dis- 
ease, cleft lm anc palate, trigono- 
cephaly, mierscephely, and other cra- 
nial anomale, including hypertelor- 
ism. There msy be an increased inci- 
denee of n=arcblastomata in these 
children.“ Im some patients, abnormal 
ears. < shert neck, and skeletal abnor- 
malities hase been roted. It has been 
suggested tact the syndrome repre- 
sents a fumdamertal chromosomal 
defect, but tae mechanism is not clear. 
Regardless ef the m2chanism, there is 
general accep anee -hat the condition 
is real, altheugh in humans much of 
the cata remma ns anecdotal as no large 
prospective swidy is available. Much 
less certain, aut a potentially more 
important-quetinn than the incidence 
of anatomic defects, is whether a mild 
reduction im meatal function or cur- 
rently unmea arable neurologic defi- 
cits ean resu trem bw or therapeutic 
doses of the anticonvulsants. 

Though tae hydantoin syndrome 
has net beer conc usively reported 
with other-art-eonvulsants, laboratory 
data sugges: that most anticonvul- 
sants are potentially teratogenic. Nu- 
merous other medicetions in addition 
to amticonvisnts, including choles- 
terol and carciceste-oids, have been 
linked to the p~oduct on of cleft palate 
in fetuses. V isen” has emphasized 
the poke of hereditary susceptibility, 
importance of 3eveloomental age, and 
the varied eMects of agents that have 
several postasted mechanisms for 
teratogenicity Gatezories of toxins 
may range from asp rin to vitamin A 


' to caneanzveln += as a cause of 


midline defee= in animals. Several 
studiessugges that, for animals, phe- 
nobarb'tal andeearbamazepine may be 
less noxious terategenic agents than 
phenrtein, ba the data are uncer- 
tain?" Mest studies have not 
reported orcancralied blood levels, and 
the routes of ac minis-ration have var- 
ied, but in general carbamazepine 
seems to produee fewer defects than 
does phenytoin. Nevertheless, the 
reports of defe=ts thet have been not- 
ed with carbasrazepir e and phenobar- 
bital are qual ‘tativel) quite similar to 
those seem with phenytoin. Mouse 
dams. as wel! a. their fetuses, tolerate 
large deses of «arbanazepine better 
than they do la-ge doses of phenytoin. 
In most researdh repcrts, the dosages 
of all medieatioas dave been tenfold or 
more the usuzl] human dose, but mal- 
formations alc oceur at more nearly 
comparable <berapeitic levels. It 
seems possible that the incidence of 
flagrant interac! ENE anomalies par- 
allels shat of el-fting. which confirms 
the value of scudies of cleft palate in 
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the determination of the potential ter- 
atogenic effects of new drugs. Recent 
social and medical interest in the 
effects of aleohol on the fetus has not 
been accompanied by studies of the 
possible synergistic action of alcohol 
and anticonvulsants, and usually only 
one anticonvulsant has been used in 
each research study. 

The therapeutic effect and terato- 
genicity of valproate has not been 
studied as extensively as phenytoin at 
this time, but there are several prelim- 
inary studies relative to the teratoge- 
nicity of valproate in mice.**?* One 
study revealed that at 15 and 25 times 
the human therapeutic range, up to 
31% of the fetuses are resorbed or 
dead, and approximately 6% exhibit 
exencephaly with open eyelid, where- 
as 2% show limb defects.*’ A similar 
percentage was noted even at lower 
dosages of medication and it is proba- 
ble that valproate sodium is a potent 
teratogen in the developing nervous 
system. Since this drug is used in 
young children, additional drug 
studies are needed on its potential 
effects on development in early life. 

Data from humans are conflict- 
ing, but for most patients receiv- 
ing anticonvulsants the risk to the 
offspring may be from three to ten 
times the usual predicted incidence of 
cleft palate, with some studies sug- 
gesting an even higher risk for chil- 
dren when the mother is receiving 
very high dosages of anticonvul- 
sants. 


WHAT SORT OF PALATAL 
DEFECTS ARE NOTED? 


In experimental animal studies, 
cleft palate, either complete or partial, 
and submucous clefts have been seen 
and hemorrhages in the palate have 
been observed microscopically." In 
humans, the spectrum of cleft palate 
can range from complete cleft palate 
with or without cleft lip to bifid uvula. 
In humans, the palate closes at about 
the 47th day of gestation, with contin- 
ued growth for several weeks after 
that time. The palatal defects that 
appear are not due only to a faulty 
fusion of the shelves, but also seem 
related to a failure of mesodermal 
proliferation after the shelves have 
approximated. There may also be a 
defect in the anterior or posterior 
differentiation of the palate, which 
raises the possibility that inducer 
agents are instrumental in the pro- 
cess. It is possible, according to some 
investigators, that female fetuses 
have a longer period of time during 
which teratogenic agents can be effec- 
tive, but spontaneous clefting is more 


common in male infan:s. 

Palatal defects can appear inde- 
pendently of other enomalies, but 
since they are among the most com- 
mon anomalies, there is often an asso- 
ciation of other handicaps. 


WHY DOES THE CLEFT 
DEFECT APPEAR? 


At the present tim2, there is no 
definitive explanation for clefting 
secondary to administration of pheny- 
toin. Numerous factors are instru- 
mental in the organogenesis of facial 
and brain structure.*** Some of the 
factors that lead to ancmalies include 
the following: (1) Genetic predisposi- 
tion is one factor,*’ since some 
strains of mice and some families are 
clearly more vulnerable. In humans, 
25% of cases may reflect the influence 
of inheritance, although many or even 
most cases of cleft palate in humans 
are currently presumec to be due to 
exogenous toxins. Basic facial shape is 
linked with clefting, ard certainly at 
the time the palatal shelves move 
from the vertical to the horizontal 
position major changes are also occur- 
ring in facial bones. (2) Mechanical 
factors’? in the tongue position or 
from lingual movements have been 
suggested as modifiers of the growth 
of the palate. Although maternal 
ingestion of muscle relaxants may be 
innocuous, prolonged pzralysis in the 
embryo, as studied by Drachman and 
others, can produce facial, chin, or 
limb abnormalities. Muscle relaxants 
are not considered pargicularly tera- 
togenic and anomalies ef the tongue 
are rare in animals with cleft palate. 
(3) Mesenchymal proliferation and 
mitosis are active in the fetus at the 
tips of the palatal shelves, end pheny- 
toin may interfere with such fibro- 
blastic proliferation, bux in fact phe- 
nytoin has been reported to increase 
fibroblastic growth’ in issue culture 
preparation. Studies of mitosis in the 
palatal shelves would be of interest. 
(4) Programmed cell death* is as cru- 
cial as mesenchymal proliferation, 
since the apposition of zhe epithelial 
membranes must be asscciated with a 
fusion of the mesodermal elements 
and loss of the epitheliam. No data 
have suggested a failure of pro- 
grammed cell death in human cases 
with cleft palate. (5) Hormones, 
growth inducers,"*** and the chemical 
control of anteroposterior differentia- 
tion could all be affected by pheny- 
toin, an agent that is known to cross 
the placental barrier. (6) One interest- 
ing possibility is that the fundamental 
defect in the mesenchymal area in 
fact is secondary to abnormalities 
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induced in the blood vessels, or by 
hemorrhage.’ Submucous hemor- 
rhages have been observed in the pal- 
ates of fetal mice with or without 
manifestation of the full cleft phe- 
nomenon. If the ependymal surfaces 
are abnormal or hemorrhagic, proper 
growth or fusion may be inhibited, 
just as a ragged or necrotic wound is 
slow to approximate and heal. Distur- 
bances in blood clotting and hemor- 
rhages into the fetal peritoneal and 
thoracic areas have been reported.°”:*! 
(7) It is possible, as reviewed in a 
recent symposium,” that it is not phe- 
nytoin but some unknown metabolic 
derivatives of phenytoin that pro- 
duces the effects. 


WHAT OTHER DEFECTS CAN 
BE STUDIED IN THE FETUS? 


In the mouse, optic defects are 
often linked with clefting, particular- 
ly the so-called open eye.* Before 
birth, the lids should approximate, but 
this does not occur consistently in the 
fetal population exposed to phenytoin. 
Hypoplasia of human optic nerves has 
been reported by Hoyt and Billson™ in 
seven patients who had been exposed 
to anticonvulsants. In any study of 
clefé palate in mice, the incidence of 
open eye should be stated, since both 
defects are easy markers in any pre- 
liminary investigation of possible ter- 
atogenicity of new anticonvulsants. 
Meningoceles and exencephaly are 
also recognized as one of the less- 
common defects in the fetal mouse, 
and exencephgly has been reported in 
some of the humans exposed to anti- 
convulsants during fetal life. Mild 
hydrocephalus would be difficult to 
discern in the laboratory without seri- 
al sections. Other recognized somatic 
defects include digital hypoplasia, a 
tendency for tumors to develop, as 
well as growth retardation and the 
production of a generally abnormal 
face. 

Cardiac and arterial defects have 
been reported in humans” and ani- 
mals” exposed to excessive amounts 
of teratogenic agents. The cardiac 
anomalies have included septal de- 
formities and a failure of normal 
embryonic closure. 

Linkage of neoplasia and prenatal 
exposure to anticonvulsants has been 
suggested by several authors.*""* 


WHAT ARE THE MAJOR DRUGS 
AT ISSUE? 


Comparison of the teratogenic ef- 
fects of different drugs suggests that 
phenytoin remains number one on the 
list. Sullivan et al? would place car- 
bamazepine next, but some observers 
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state that carbamazepine is not as 
noxious as barbiturates. It is possible 
that some of the defects attributed to 
phenytoin are quite nonspecific and 
will eventually be found with all of 
these agents, although in varied 
degree and linked primarily to the 
time of exposure. Efforts, as with the 
“trimethadone syndrome,” to identi- 
fy specific features linked to particu- 
lar drugs are of interest, but the link- 
ages remain obscure. There is enough 
overlap between the various syn- 
dromes linked to anticonvulsants to 
justify skepticism with regard to spe- 
cific connections in humans between 
certain defects and certain drugs. The 
studies suggest that at this time no 
secondary therapy or agent, whether 
corticosteroids, folic acid, or multivi- 
tamin, will eliminate the clefting phe- 
nomenon in response to massive phe- 
nytoin dosage during fetal develop- 
ment. 


WHAT TO TELL THE EPILEPTIC 
PATIENT WHO IS PREGNANT? 


The question often arises of how to 
counsel patients who are understanda- 
bly anxious, potential parents, recog- 
nizing that such counseling is being 
given before all possible data are col- 
lected.” There seems to be little defi- 
nite effect of paternal exposure to the 
drugs. It is reassuring that in clinical 
series, the incidence of clefting with 
maternal exposure is still low and may 
represent only a threefold to tenfold 
increase over the random incidence of 
1 in 1,000. If the defect occurred in 
older siblings, the risk is probably 
greater. There is certainly an effect 
related to dose, and the smallest sensi- 
ble dose of anticonvulsants should be 
used during pregnancy. It is possible 
that an uncontrolled seizure disorder 
is a greater risk to the fetus than the 
effect of therapeutic doses of anticon- 
vulsants. If gestation is already past 
the second or third month, palatal 
fusion has alreacy occurred and cer- 
tainly no abrupt change in dosage 
should be suggested then, or indeed at 
most times for this population group. 
If a woman is to be given anticonvul- 
sants for the first time, and is at risk 
for childbearing, carbamazepine may 
be considered as a first-line drug. 
Vitamins, including folic acid and per- 
haps vitamin K, can be considered as 
supplements during pregnancy, with 
no proof that they are helpful. 

Before pregnancy, the true need for 
anticonvulsants should be assessed, 
since some patients have been given 
anticonvulsants with minimal indica- 
tions. Individualization and caution, 
not panic or dogmatism, are the best 


approaches. It is unlikely that clini- 
cians can begin to answer the question 
of possible subclinical effects ef the 
anticonvulsants on future learning 
and development until research clari- 
fies the types, frequency, and causes 
of the grosser teratogenic effects of 
anticonvulsants. Nevertheless, clini- 
cians have traditionally been involved 
in initial discoveries of noxious effects 
of the environment on human life and 
should be alert to the appearance of 
deleterious effects that may be iatro- 
genic. The entire area awaits further 
clinical and laboratory efforts, and 
research may well have major signifi- 
cance for neurologists and their 
patients. 


Nonproprietary Names and 
Trademarks of Drugs 


Carbamazepine—Tegretal. 
Valproate sodium—Depakene Syrup. 
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W. Ritchie Russell.—The eminent British neurologist, W. Ritchie Russell, 
died on Dec 8, 1980, at the age of 77 years. A graduate of the University of 
Edinburgh, he was professor of neurology at Oxford University, England, 
from 1946 to 1970 and editor of the Journal of Neurology, Neurosurgery and 
Psychiatry from 1948 to 1965. He was a remarkably productive investigator 


whose studies of poliomyelitis, closed head injury, pain syndromes, aphasia, 
and penetrating brain wounds were important contributions to clinical 
neurology. Ritchie Russell was a superb clinician, a skillful teacher, and a 
warm and generous colleague. His many friends in the United States mourn 


his passing. 
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Duchenne published his first case of paraplégie hypertro- 

phique in 1861'; by 1868 he had collected data on 13 
cases of paralysie musculaire pseudohypertrophique.. In 
the latter report, he reviewed the clinical course of the 
disease and its histology and described a novel technique 
for muscle biopsy to confirm the diagnosis prior to autopsy. 
The eponym “Duchenne’s muscular dystrophy” reflects 
Duchenne’s monumental contribution to the classifieation 
of disorders of muscle.’ 

An earlier case report by Dr Edward Meryon* has been 
credited as the first accurate and detailed description of 
muscular dystrophy.”* Dr Meryon followed the initial case 
from 1848 to 1850 and described the family with four 
involved brothers in 1853. He attributed the disease to an 
interstitial fatty degeneration secondary to nutritional 
inadequacy. 

As a physician, William John Little (1810-1894) is 
remembered for his experimentation with intravenous 
solutions in the treatment of cholera. As an orthopedic 
surgeon, he popularized the new operation of tenotomy."* 
His pioneering work in the orthopedics of human deformi- 
ties led him to present the first clear descriptions of 
cerebral palsy as a disorder of posture and movement 
secondary to cerebral insult. Although the term “Little’s 
disease” later came to be associated with one particular 
kind of cerebral palsy, spastic diplegia, “Little’s etiology” 
originally referred to any cerebral palsy syndrome second- 
ary to either asphyxia neonatorum or prematurity.” In 
1853, Little revised for book publication his 1848 to 1844 
lecture series containing the earliest description of cere- 
bral palsy. One of the additions to the manuscript was a 
three-page footnote reporting a male sibship that demon- 
strated muscular hypertrophy and weakness with necropsy 
findings of adipose degeneration.” Little’s case was actual- 
ly seen a year before Meryon’s but, published in book form, 
it appeared a year after the latter’s article. In its focus on 
relevant clinical details, Little’s report is equal, if not 
superior, to Meryon’s and Duchenne’s early cases. 

The purpose of noting Little’s description of muscular 
dystrophy is neither a dispute over priority—both 
Duchenne and Little have achieved eponymous immortali- 
ty—nor an attempt to denigrate new observations by 
discovering them to be old.'' Rather, it represents a major 
example of the early 19th-century “clinical gaze.” Many 
first case reports of classic medical syndromes are barely 
recognizable to the modern reader without extensive edit- 
ing and many explanatory notes. The following footnote is 
a brilliant exception to this generalization. 


Accepted for publication June 29, 1980. 

From the Department of Pediatrics, Johns Hopkins University School of 
Medicine and the John F. Kennedy Institute, Baltimore. 

Reprint requests to Department of Pediatrics, Johns Hopkins University 
School of Medicine, Room 121-D, John F. Kennedy Institute, 707 N 
Broadway, Baltimore, MD 21205 (Dr Accardo). 
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T append two of the most remarkable cases of abnormal increase of bulk of muscle, combined with 
coatraction and adipose degeneration, with which I have been favoured. These were presented to 
me in consultation with Mr. Parish, of Lancaster Place, September, 1847. The cases were those of 
two brothers affected with very general paralysis,—of the neck, trunk, the upper and lower 
excremities. The brothers were similarly affected in every respect; their disability differed in 
degree only, having been, on the whole, the most advanced in the elder. 


A. aetat. fourteen. 


B. aetat. twelve. 


Both apparently born without paralysis or deformity; neither had fits. 


A wes note] bw tae nurse to present unusually large develop- 
mert of inferis” half of the body, with large head. 

“Just walled alone weakly from table to chair at age of 
mmetees moais had previously “never crawled.” Had been 
observed to be Tax;” anwilling to take exercise; had more difficul- 
ty im rising am the ground than his brother; was sluggish in 
physical and axcral tenperament. 

‘With exeeprion of whooping-cough, which occurred at age of six, 
enjoyedunin'2ruptec good health. Previously to whooping-cough, 
he had gradu! acqu red strength, and was able to walk three or 
fourmiles ona evel surface, and even upstairs. The gait, however, 
was peculiar, Œœ: head and body having been inclined backwards, 
and “waen =t&nmz he was bent double forwards.” He began 
gradmally to e2=iine after whooping-cough, was “for a time almost 
completely tasex off hs feet by it;” from the age of nine to eleven 
he declined even. more rapidly, and altogether ceased to be able to 
stand. Until mice years of age the symmetry of the lower part of 
the body was very good; he still possessed power of locomotion, 
whica was efectec “on the toes,” especially on the right toe 
(talipes equine the left foot at the same time “beginning to roll” 
(talipes equin——rus). At the age of eleven and a half the muscles 
of the calf were as large as those of a wellgrown man, whilst the 
arkles were œ =nall es those of a healthy boy of his own age. The 
lower exrem5E have usually been cold, especially the left foot; 
has omplamedf sensation of “pins and needles;” at one period 
the feet and legs eoulc be pinched without his being aware of it. 
Sensation is now perfect. Contraction “behind the heels” appeared 
to commence a age Cf six, and has gradually increased to the 
present perioe The sheu ders appeared loose, and upper arm very 
small “so thet a stranger would fear to grasp him by the 
arms” 


B. did not walk alone until the age of two years and a half; 


“previously he shuffled along the floor.” He had previously had 
measles, varicella, and symptoms of mesenteric disease; he also cut 
teeth with difficulty. He had been so weak, tha: his parents had 
despaired of his recovery. 

From the age of five to eight he gained strength, at nine rode on 
pony; and although the general health was so indifferent that he 
seldom for three weeks in succession was free from “a cold” or “a 
bilious attack”, has been stronger in his limbs zhan his brother, 
and did not altogether cease walking until six months before the 
present time. Was observed to be stonger during winter than 
during summer. 


Beth of these children lie supine the greater part of the day, occasionally sitting in an arm-chair e 
suitably contrived for supporting the weak trunk. Both, when raised into a standing position, are so 
generally paralysed as to be incapable of supporting themselves. The vertebral column in both 
collapses and curves when unsupported, diminishing the length of the trunk, in the elder child to the 
extent of six inches. Constant slight curvature of lower dorsal and lumbar vertebrae to left side. 


He canwemar 2 few ninutes unsupported sitting on the edge of 
a char, m wke position he appears more upright than when 
seated farther’ elban the chair; the head is held upright, but when 
he is recembest 2e uses much labour to raise it from the couch. 
Atrophy general ~ et bcth shoulders and upper arms exists, except 
that the delta Æ two inches below their origins, are larger in 
preportion to the remainder of the shoulders and upper arms; 
these museles, ~ewever,do not possess any voluntary power. Slight 
contracture of ®-heelbe ws, and slight contraction of pronators of 
bota arms. He «an raise the right arm only as high as the 
epigastrum; the ft is weaker, and can only be brought to the 
chest oy £ jerk movement, in doing which assistance is derived 
from some of = musces of the trunk. He possesses very slight 
power in sheuldexs or dbows, more in wrist and fingers. He can 
reach nis mouts and feed himself by resting the elbows on table. 
He eaa touch Es read by alternately helping each hand with the 
other. 

The muscies © the calf are at present larger than those of a 
healthy bey of same age he possesses power of volition in them; 
slight voltien atso apparent in anterior tibial, long and short 
extensor muscles ef the toes, although these muscles are overcome 
by the comtracmr= of tre calf. Is unable entirely to close knees, 
although 3y suteessive small inward rotations of femurs he can 
almos: brng them imto contact. Pupils are large; sight good. 


Head said to be less heavy, although when recumbent is unable 
to raise it. 


On examination, for the sake of comparison, of the amount of 
voluntary power possessed, the principal difference is that the 
younger child can more readily and more completely effect the 
same movements as the elder. The younger, whea placed on the 
ground in the kneeling posture, the elbows and body resting on the 
edge of a chair, can support himself for three or sour minutes in 
that position, and approach the right knee four or five inches 
towards the chair, but cannot, even in this position, effect 
locomotion. 


Both are very intelligent; read and write; speech perfect. 
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CL TOE VENE: uaaa aaar i ak ai n a r at eT Ra FETS gm 


A few days after this consultation I was informed that the elder child had sunk rapidly under the 
attack of an acute internal disorder. At the autopsy the gastrocnemii and solei were found to be 
uncommonly large, colour whitish yellow; traces only of muscular tissue; the mass being composed of 
adipose matter, apparently occupying, for the most part, the areolar tissue; the posterior tibial, flex. 
long. poll. and flex. comm., presenting a slightly pink colour, were less degenerated than 
gastrocnemii and solei. The deltoids and sterno-mastoids as much changed as surales. Tendons 
unaffected. Spinal muscles small, but unchanged in structure. Interior of brain and medulla spinalis 
apparently healthy. Sheath of cord contained from four to five drachms of serous fluid. Beneath 
squamous plate of right temporal bone and adjacent portion of parietal bone, a plate of bone, 
concave internally, convex externally, resembling squamous portion of a temporal bone, but thinner, 
was found. This abnormal plate was externally invested by layers of dura mater, to which it had 
remained attached on removal of calvarium; internally it was lined with arachnoid. Convolutions 
flattened and depressed, corresponding to the plate. Visceral arachnoid thickened, in many places 
opaque, with distinctly-organised deposit, as if from chronic inflammation. Numerous “glandulae 
pacchioni.” The degenerated muscles exhibited abundance of fat cells, with few traces of muscular 
fibre; in some fibrillae the transverse markings were scarcely distinguishable, in others they were 
quite distinct. Dr. Parker, who kindly submitted these structures to a minuter examination, 
detected “granular” evidences of inflammation in the matter scraped from arachnoid. The 
abnormal plate presented lacunae of the form of those of foetal bone. 








This investigation was supported in part through Project 917 Maternal 4. Meryon E: On granular and fatty degeneration of the voluntary 


and Child Health Service from the Department of Health and Human 
Services. Judith Brown typed the manuscript. 
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Clinical Features of Meige’s Disease 
(Idicpata:e Orofacial Dystonia) 


A Repat ef 17 Cases 


Eduardo = boisa, MD 


è Severteer patients with prominent 
orofacial cystania of unknown cause (id- 
iopathic oretciai dystonia; Meige’s dis- 
ease) were 2emined and several clinical 
features seem thai, to my knowledge, had 
previously apf been recognized. These 
include a fam ly aisiory of dystonia or 
other extraseramidal disorders, a high 
incicence cf depression, and frequent 
extension ef spasazs beyond the orofacial 
muscies. The course of the muscle 
Spasms va‘ies=rapel progression (eg, two 
months) te:m=xim=! d:sability occurred in 
some patieas. amd clear improvement 
after years c severe disability was 
observed m others. In addition to the 
muscle spasms, meurslogical abnormali- 
ties frat sugce:{ cysfunction of the basal 
gangiié wes trecuently present. The 
“spasm facielemedian™ of Meige may be a 
distinct dystœ»c siscrder, unrelated to 
idiopathic torsien dystonia. 

(Arch Neuse? 198% ;33:147-151) 


Ma's d sse. or idiopathic orofa- 
i cial cyseniz, s a disorder of 

adults, and i= sharacterized chiefly by 
prolonged s-mmetric dystonic con- 
tractions ei the orcfacial muscles.'? 
Patients wt this disorder exhibit 
bizarre fada eertortions and are fre- 
quently disa-Ed. In many instances, 
the spasms «r= either thought to be 
psychogenic im mature or, if the 
patients have seen exposed to neuro- 
leptics, arec Fused with tardive dys- 
kinesia. 

Since the srigina description by 
Henry Mew= cf wen datients afflicted 
with orofad= «dystonia, which he 
called “spasa faeml median,” only a 
few reports of patients suffering 
from this d=erder have appeared in 
the literatare.* I have studied 17 
patients with ie iopathie orofacial dys- 
tonia; some Œd cimieal features that 
differ from = ones -eported by oth- 
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ers or have not, to my knowledge, 
been previously recognized. These 
features include the frequent pres- 
ence of neurological abnormalities 
besides dystonic spasms, the frequent 
presence of spasms of muscles other 
than those of the head and neck, a 
family history of dystonia or other 
extrapyramidal disorders, and a high 
incidence of depression. 


SUBJECTS AND METHODS 


Among patients evaluated at the De- 
partment of Neurology of the University 
of Minnesota Hospitals, Minneapolis, I and 
my colleagues have encountered, over the 
period of 1974 to 1979, 17 patients with 
prominent facial dystonia that was not 
part of a well-known neurological disorder, 
such as dystonia musculorum deformans, 
and for which a specific cause could not be 
found despite an extensive workup that 
included skull roentgenograms, EEG, com- 
puterized tomographic scan, thyroid and 
parathyroid studies, serum ceruloplasmine 
measurements, and slit-lamp examination 
in most instances. A detailed medical and 
family history was obtained from the 
patients’ relatives, hospital records, and 
referring physicians, to confirm the infor- 
mation given by the patients. Family histo- 
ries included specific inquiries about 
siblings, children, parents, aunts and 
uncles, and grandparents. A detailed neu- 
rological examination was performed on all 
patients, with specific attention paid to the 
nature and distribution of the dystonic 
spasms. Also, in two patients surface elec- 
tromyographic (EMG) recordings of the 
facial muscles were made, both when the 
patient was at rest and when he was 
performing various activities, such as talk- 
ing or reading. 

Since on rare occasions neuroleptics can 
induce dystonic facial movements, patients 
who had received neuroleptic drugs before 
the onset of their dystonic spasms were not 
included in the study, except for two 
patients. In these two, the diagnosis of 
neuroleptic-induced dystonic spasms 
seemed extremely unlikely. One patient 
had received neuroleptics in the past, but 
progressive facial dystonia had developed 
seven months after administration of neu- 
roleptics had been discontinued. In the 
second patient, jaw-opening spasms devel- 
oped while she was receiving chlorproma- 
zine for depression. This medication was 
then discontinued over a three-month peri- 


od, and during the followmg two years the 
movement disorder progressed steadily to 
a state of severe dystonic dysarthria and 
dysphagia, with tongue spasms and bleph- 
arospasm. 

Seven patients had rece ved neuroleptics 
after the onset of their mevement disorder 
and five were still receivng them at the 
time of the initial neuro-ogical examina- 
tion. Of these five, two were reexamined 
later, months after discontinuation of neu- 
roleptic therapy. Their newrobgical exami- 
nation results were unchenged except for 
the dystonic spasms, which had lessened in 
one patient and worsened in another. 


RESULTS 


Some pertinent clinical data on the 
patients are given in the Table. Ten 
patients were women and seven pen. 
The mean age at onset was 51 years 
(range, 10 to 68 years) and in three 
patients the disease appeared before 
age 30 years. The initial symptoms 
varied. Nine patients aac blepharo- 
spasm alone; two had blepharospasm 
and jaw-opening spasms; aad one each 
had blepharospasm and mouth-clench- 
ing spasms, blephafospasm and 
breathing spasms, facia. spasms when 
talking and dysarthria jew-opening 
spasms alone, dysphagia and difficult 
breathing, and right-hamd ~remor and 
abdominal spasms. In several cases, 
these complaints led to extensive med- 
ical evaluations and consistently to an 
erroneous initial diagnosis prior to our 
evaluation. In general, the spasms 
gradually progressed in intensity and 
became more extensive over a period 
of one to four years after onset, after 
which the distribution anc intensity 
of spasms remained unchanged. How- 
ever, the time from onset to maximal 
severity of dystonic spasms (average, 
ten years; range, two monaths to 18 
years) and the maximal severity were 
quite variable. This is exemplified by 
cases 3 and 5; in patient 3, rapidly 
progressive blepharospasm developed 
and within two months of onset she 
could only open her eyes with the help 
of her fingers. At the seme time, 
spasms of jaw opening cecurred. Her 
condition then stabilized for about one 
year and from then en gradually 
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Distribution and Severity of Spasms at Time of Examination 
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frequency 
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{LP indicates lip pursing; LT, lip tightening; MR, mouth retraction; and Pty, platysmal spasms. 


tJO indicates jaw opening; MC, mouth closure, Pal, palatal spasms; Ph 


§Tz indicates trapezius; ISM, inspiratory muscles; and Abm, abdomen. 


improved. Five years later, she had 
distinct, but only mildly disabling, 
spasms of eye closure and jaw open- 
ing. Patient 5 represented an entirely 
different course of the disease. Grad- 
ually progressive blepharospasm de- 
veloped, with spasms of mouth retrac- 
tion and jaw opening, dysphagia, dys- 
tonic dysarthria, and inspiratory 
spasms over a six-year period. His 
condition then became stable, but he 
was extremely*disabled and had to be 
placed in a nursing home. In three 
patients (patients 3, 8, and 12), clear- 
cut improvement after months of 
severe disability occurred with the 
passage of time. 

Characteristically, the muscle 
spasms consisted of tonic, bilateral, 
symmetric, nonrhythmic contractions 
of various muscle groups. They could 
last from a few seconds to as long as 
half a minute. The tonic spasms were 
at times preceded or followed by brief, 
clonic contractions that were especial- 
ly noticeable in the orbicularis oculi, 
frontalis, and neck muscles. They 
were asymmetric in a few patients 
(mostly those with blepharospasm). A 
spontaneous tonic spasm of eye clo- 
sure recorded with surface EMG elec- 
trodes is illustrated in Fig 1, top. 

The spasms started in the upper or 
lower facial muscles and extended, in 
a few seconds, to most muscle groups 
involved, which were affected with 
differing intensity. Less commonly, 
the various muscle groups would be 
involved synchronously, eg, one pa- 
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tient had bursts of rhythmic spasms 
of eye closure of increasing intensity 
and duration, synchronous with 
spasms of the soft palate, platysma, 
and neck extensor muscles, which 
would end abruptly after ten to 12 
spasmodic contractions. Frequently, 
between bursts of spasms, some 
patients were almost free of involun- 
tary movements, especially if they 
avoided any form of movements with 
the cranial muscles. 

In a majority of patients, spasms 
could be triggered by certain actions, 
such as walking, talking, opening of 
the eyes, looking up, or reading. Expo- 
sure to a bright light also frequently 
induced or markedly exacerbated 
blepharospasm, at times followed by 
spasms elsewhere. Stress always ag- 
gravated the spasms, sedation atten- 
uated them, and they would disappear 
during sleep. In some patients, the 
following maneuvers also attenuated 
the spasms: closure of one or both 
eyes, air-blowing, singing, mouth- 
opening, yawning. Electromyographic 
recordings of facial spasms induced by 
talking and reading in two different 
patients are shown in Fig 1, bottom, 
and Fig 2. 

Spasms varied in intensity during 
the day and among days, and on occa- 
sion they could disappear for a few 
days. In patient 6, for example, after 
he spent one week in the hospital, the 
orofacial spasms ceased for three 
days, which for many months led to 
the diagnosis of hysteria. 





*BS indicates blepharospasm; EbE, eyebrow elevation; EbF, eyebrow frowning; and Nas, nasal muscle spasms. 


M, pharyngeal muscles; FM, floor of mouth; and Tg, tongue. 


In order of decreasing frequency, 
the following types of spasms were 
seen in our patients: spasms of eye 
closure (blepharospasm), mouth re- 
traction, eyebrow elevation and 
frowning, platysmal contractions, 
neck spasms (flexion, extension, and 
lateral rotation), jaw-opening spasms, 
soft-palate spasms, mouth-clenching 
spasms, lip pursing, inspiratory 
spasms, lip-tightening spasms, con- 
traction of nasal and of floor-of-the- 
mouth muscles, pharyngeal, abdomi- 
nal, and truncal spasms, spasms of 
tongue protrusion, and spasms of 
shoulder elevation. Five patients had 
dysarthria and three dysphagia. 

Mental status examination showed 
no evidence of dementia in any of the 
patients. The general neurological 
examination showed several abnor- 
malities in all patients except in 
patients 9, 12, and 15, who were neuro- 
logically normal. Tremor was present 
in eight patients. Seven patients had 
postural hand tremor with a mild 
intention component similar to essen- 
tial tremor. In one patient, it involved 
also the head and face, in another the 
face, and in a third the chin muscles. 
One of these patients also had an 
intermittent moderate-amplitude 
flapping hand tremor, asymmetrical, 
mostly when walking. The eighth 
patient had a moderate-amplitude 
intermittent hand tremor that was 
resting in nature. Seven patients had 
tonic deviation of the head, mild in six 
(retrocollis in three, torticollis in two, 
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Fie 1 —Surface<lectromyographic (EMG) recordings of spasms of eye closure (patient 8): top, spontaneous spasms; bottom e 
Spasms induced by talking. All EMG electrodes are referred to central vertex, Cz. EC indicates eyes closed; EO, eyes open. 


Ceibratorsare 1 s, 71 pV. 


antecolls in me) and moderate in one 
(retroce lis), anc tvo also had mild 
dystoni» pos ures-of the limbs. In one 
it was limited to oa> arm, and in the 
other it ateeted beth upper extremi- 
ties anc feet These two patients had 
decreased asseciated movements of 
\ the imvelved arms wien walking. Two 
patients saowed eorstant choreiform 
mevements of both f2et (cases 1 and 5) 
and one patent (cese 11) had mild 
generalmel <horea Mild upper ex- 
tremity rigiGity was noticed in three 
patients and neck m¢idity in one. One 
patient -uffesed trom marked stutter- 
ing. These abdnemal neurological 
findiags were generally mild and not 
prominent when cempared with the 
patient’s dystonic spasms. 

The dSease was familial in one case 
and possibly also m two additional 
ones. One sister ef patient 6, aged 50 
years (personally examined), had fa- 
cial Gystonia wita prominent blepha- 
rospasm of one year’s duration. The 
mother cf varien! 12 suffered blepha- 
rospasm ard Ecrimetion for about ten 
years be one she died at the age of 80 
years. Beth the father and a paternal 
aumt of pateat © had exhibited, 
acceriing to the pat ent, lip-smacking 
and a.r-t_owirgamovements similar to 
hers. Als», fhi: patien:’s son, now aged 
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30 years, suffered from prominent 
facial tics that required medical treat- 
ment for six years during adolescence. 
One brother of patient 8, now aged 65 
years, has also had long-standing 
facial tics. In four patients (all with 
hand tremor), a clear family history of 
postural hand or head tremor, identi- 
cal to essential tremor, was obtained. 
Furthermore, in three patients an 
immediate relative suffered from 
Parkinson’s disease: the father of 
patient 6, brother of patient 2, and 
two paternal aunts and one paternal 
uncle of patient 18. 

Seven of the 17 patients had suf- 
fered from at least one episode of 
depression. In five, the depressive 
symptoms preceded the facial spasms 
by variable periods of time, from one 
to 35 years. In two, the depressive 
illness started about two years after 
the onset of the dystonic symptoms, in 
one while dystonic spasms were well 
controlled with haloperidol. In three of 
these patients, the depression was 
familial. Five patients were treated 
with electroshock for their depressive 
symptoms. A sixth patient (case 4) 
also received electroshock at the age 
of 38 years for agitated depression, 
but it is not clear from the medical 
records whether he was indeed de- 


pressed. One patient is currently tak- 
ing lithium carbonate for her mental 
symptoms. 

At the time of the first evaluation 
at the University of Minnesota, six 
patients were severely. eight moder- 
ately, and three mildly disabled. Aside 
from embarrassment related to the 
facial contortions, which were distinct 
in nine of our patients, impairment of 
vision due to blepharospasm was the 
most disabling symptom. In some 
patients it seriously interfered with 
daily activities, such as reading, cook- 
ing, walking, or driving a ear. In two 
patients, spasms of eye dosure had 
caused a chronic blepharitis and in 
another it was accompanied by both- 
ersome excessive tearing. Also dis- 
abling were dystonic dysarthria, 
breathing difficulties, and dysphagia. 
In one patient, a crycopharyngeal 
myotomy was performed for treat- 
ment of dysphagia, with some success. 
In this patient, repeated jaw-opening 
spasms produced frequent disloca- 
tions of the jaw at the temporo- 
mandibular joints and consequent 
long-term facial pain. 


COMMENT 


The dystonic disorder described in 
this report conforms basically to the 


Meige’s Disease—Tolosa 149 


annman RS masss a aala aas Ia la 


Left Orbicularis Oculi 
A 
2 terrain [Sentra tt Net has hih laai banaai is haai 
Right Orbicularis Oculi 


al pee N P O 


ee EEEE S AIEEE 


Frontalis Muscle 





aene ee aa ith a aa a a oneal 
Left Mouth 


5 eee ann a “~~, i bari sa titan 
Right Mouth 
Onset of Reading 


Aadi AA AdE fel 
Left Orbicularis Oculi 

2h aA KANAA e 
Right Orbicularis Oculi ; sid : ; og 

a Aasiaan aada a A E Yaa aN 
Frontalis Muscle 

4 aen ; i acta initia minne n dina asai tn uan i od, sat ae en eae a a S 
Left Mouth 

5 bnp savant wit ys pl tn AT ep eA A ght htt Maan ENED trent pcp nr Ned ths Trot 
Right Mouth 





Fig 2.—Surface electromyographic recordings of facial spasms induced by reading (patient 16). At onset of reading (top), 
* slow, high-voltage deflections representing eye movement (EM) can be seen in upper two channels, mixed with faster 


components from brief, clonic muscle contractions. After 9C s of contin 
more abundant, obscuring EM artifact, and s 


aV. 


“spasm facial median” described by 
Henry Meige in 1910." Like his, our 
patients had bilateral symmetrical 
dystonic facial spasms, frequently dis- 
abling. These Spasms were worsened 
by stress, and certain activities such 
as walking, looking upward, reading, 
and speaking, and exposure to a 
bright light frequently worsened 
blepharospasm. They disappeared 
with sleep and, unexpectedly, could be 
improved by certain actions such as 
yawning, closing one eye, whistling, 
or singing. Frequently, they were 
labeled as psychogenic and several 
patients underwent extensive psy- 
chiatric treatment. 

Patients with a similar disease have 
been reported by others.*» These 
reports describe cases of dystonic 
facial spasms starting in the fifth or 
sixth decade, involving, initially, the 
upper facial or the oromandibular 
muscles and either remaining local- 
ized, as in 56% of the patients in 
Marsden’s series,’ or extending to the 
oromandibular or periocular muscles, 
respectively. In these patients, the 
spasms increased gradually in intensi- 
ty and became stable after several 
years, leaving the patient severely 
disabled. Our experience is different 
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in several respects: (1) The disease 
started in the teens or early 20s in 
several patients. (2) Although blepha- 
rospasm alone was the most common 
initial complaint, as in Meige’s cases, 
the initial symptoms were quite vari- 
able and rarely reflected involvement 
of the mandibular muscles. (3) The 
spasms were rarely localized, but were 
generally extensive. At the time of 
our initial examination they were lim- 
ited to blepharospasm in only four 
patients. In two of these, more exten- 
sive facial spasms subsequently devel- 
oped. In the remaining patients, the 
spasms involved many muscle groups 
on the initial examination; these 
included respiratory, palatopharyn- 
geal, abdominal, neck, and trunk mus- 
cles. The intensity of the spasms in 
the different muscle groups was quite 
variable and at times only careful 
attention would reveal involvement of 
certain muscle groups. Unlike other 
investigators, we did not encounter 
cases of isolated oromandibular dys- 
tonia. (4) In our patients, there were 
considerable differences in the pro- 
gression of the spasms; they reached 
maximal intensity in only weeks or 
months in some patients, or gradually 
progressed over ten or more years in 


uous reading (bottom), muscle activity becomes 
pasms develop in frontalis and peribuccal muscles. Calibrations are 1 s, 50 


others. Like Meige’s patients, but 
unlike others, some of our patients 
clearly improved while under our care, 
but we did not observe any clinical 
remission. 

The family history in our patients 
was of interest. In one instance, possi- 
bly in three, the disease was familial. 
Furthermore, we frequently found a 
positive family history of facial tics, 
tremor, or Parkinson’s disease. This 
finding is difficult to interpret and 
needs further study. However, a high 
incidence of tremor among relatives 
of patients with other dystonic disor- 
ders, such as spasmodic torticollis, has 
been noted by others’ and there might 
be some truth to the insistence by 
earlier neurologists that muscle 
spasms tend to occur in patients with 
a “neuropathic” disposition, in which a 
positive family history of disorders 
indicative of neurological “inferiori- 
ty,” such as melancholia, tremor, tics, 
and chorea, may be present.*: The 
presence of tics among relatives of our 
patients is of interest since some of 
the involuntary movements of idio- 
pathic orofacial dystonia are identical 
to “classic” tics and some tiquers ex- 
hibit slow, dystonic-like muscular con- 
tractions (attitude tics of Meige and 
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Feinde“). St times there is a striking 
resemblance setween Meige’s disease 
and maltipe tic syndrome: some of 
the former patients have, in conjunc- 
tion with ther spasms, frequent 
grunting, throat clearing, and inspira- 
tery neises enc, on the other hand, 
dyssone sp=ms zre common and at 
times promament ir multiple tic syn- 
drome. These clinical observations, 
as well as seme pharmacological simi- 
larities between tics and dystonia," 
suges: that -ommen pathophysiolog- 
ical mechacisms may underlie the 
hypericnesi#s in both disorders. 

Arotner tiscrepency between our 
findings and those of other authors 
coneerns th= zeneral neurological ex- 
amination. Sgrs suggestive of dys- 
function ef -be basel ganglia occurred 
frequently mur group and consisted 
of tremor, persistent tonic head devia- 
tion (tæticdis, anteeollis, or retrocol- 
lis), decreasec ammswing, rigidity, and 
chorea. These sizms were generally 
milc, and oceurred in several patients 
who had newer been exposed to neuro- 
lepte *herapy. Their presence does 
nət megate she diaznosis of Meige’s 
disease. 

Finaly, tke hich incidence of 
depression m our patients is of inter- 
est. This nas not been emphasized by 
others, but ome of zhe three patients 
deseribed be Paulson’ suffered from 
severe depression and 14 of the 39 
cases of Meesdem kad depression.‘ It 
seems hat this «arnot be attributed 
to pure coimaidence. In our patients 
with a aisto-y of deoression, the men- 
tal symptorms preeeded the onset of 


' dysteon by artabl periods of time, 


and there wes no ccrrelation between 
the dusaties, severity, and mode of 
therapy ef me depression and the 
time of onset æf eystonia or its sever- 
ity. It is possible that depression pre- 
disposes to the development of dys- 
tonia in the same way as it may 
contribute ic another hyperkinetic 
state. turdime dyskinesia, by inducing 
neurotransm! terrezeptor supersensi- 
tivity. The &ct that in some of our 
patient. the mentel symptoms pre- 
ceded tae omset of dystonia by many 
years and im others actually followed 
its ans does not fevor this interpre- 
tation. A genetically inherited abnor- 
mality, Dossy im monoamine metab- 
olism, may predispose to the develop- 
ment of bet depression and dystonia 
in scme pati=uts: It is of interest that 
in a reported series of patients with 
depresson and tardive dyskinesia," 
several depressed patients had “tar- 
dive dyskinesis” =ven though they had 
never been espəsec to neuroleptics. 
More likely. hese patients suffered 


from depres=ion anc Meige’s disease. 
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The site of primary CNS dysfunc- 
tion and the cause of Meige’s disease 
remain obscure. The presence of simi- 
lar spasms in disorders of the basal 
ganglia and in patients receiving levo- 
dopa or neuroleptics, the findings on 
neurological examination, and the 
family histories of the patients 
described here favor an organic cause 
for the disease and suggest that a 
dysfunction of the basal ganglia 
underlies the production of the dys- 
tonic spasms. Recent pharmacological 
studies support this view and further 
suggest a state of striatal dopamine 
preponderance in this disorder." 

It has been postulated that idio- 
pathic orofacial dystonia is an isolated 
manifestation of idiopathic torsion 
dystonia‘ perhaps like spasmodic tor- 
ticollis, since blepharospasm and oro- 
mandibular dystonia can occur in idio- 
pathic torsion dystonia, and both dis- 
eases have several clinical features in 
common. This interpretation is cer- 
tainly possible. However, dystonic 
spasms in the muscles of the face, jaw, 
and tongue are to be expected in 
idiopathic torsion dystonia when the 
disease becomes generalized and af- 
fects all the muscles of the body, and, 
in our experience, they are clinically 
quite different from the spasms of 
Meige’s disease. Typical features, 
such as prolonged blepharospasm with 
marked sensitivity to light and ag- 
gravation of spasms when looking 
upward or reading, are absent in idio- 
pathic torsion dystonia, and the orofa- 
cial spasms rarely produce the severe 
disability that is common in Meige’s 
disease.?°° Furthermore, when the 
spasms in Meige’s disease extend 
beyond the head and neck, with respi- 
ratory, truncal, and abdominal 
spasms, the clinical features are again 
quite different from generalized tor- 
sion dystonia, with features such as 
torticollis, tortipelvis, or limb action 
dystonia being only mild or absent 
altogether. Also, to my knowledge, 
idiopathic orofacial dystonia, as de- 
scribed here, does not occur among 
relatives of patients with idiopathic 
torsion dystonia. (Possible exceptions 
are the two persons with blepharo- 
spasm described by Zeman et al,’ 
members of a family afflicted with 
torsion dystonia. The only details giv- 
en about these patients’ facial spasms 
are that one patient had classic ble- 
pharospasm and that the hyperkine- 
sias disappeared after one year’s 
duration in the other.) 

The frequent medical history of 
depression, the progression, distribu- 
tion, and peculiar characteristics of 
the dystonic spasms in idiopathic oro- 
facial dystonia that never evolves into 


classic generalized torsien dystonia, 
and the lack of occurrence among rela- 
tives of patients with idiopathic tor- 
sion dystonia, all suggest that the 
“spasm facial median” of Meige is 
perhaps a distinct dystonie entity 
unrelated to torsion dystonia. The 
apparent similarities at times encoun- 
tered among these two diseases may 
reflect the possibility tħat both actual- 
ly represent different genetic disor- 
ders in which there is some degree of 
phenotypic overlap. 


This investigation was supported by Public 
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Nonproprietary Names and 
Trademarks of Drugs 


Levodopa—Bendopa, Doper, Larodopa. 
Lithium carbonate—Eséalith, Lithane, 
Lithonate, Lithotabs, Pa-Lithium. 
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Collagen Localization in Normal 
and Fibrotic Human Skeletal Muscle 


Marguerite Foidart, MD; Jean-Michel Foidart, MD; W. King Engel, MD 


@ The distribution of types | to IV colla- 
gen, types | and Ill p-N collagen, and 
fibronectin in human skeletal muscle was 
studied by immunofiuorescence using 
purified antibodies to those proteins. In 
normal muscle, types | and III collagen, 
types | and III p-N collagen, and fibronec- 
tin were localized in the endomysium and 
perimysium. Type IV collagen was re- 
stricted to basement membrane. Type II 
collagen was not present. In Duchenne’s 
muscular dystrophy and dermatomyosi- 
tis/polymyositis (DM/PM), the promi- 
nently increased endomysial and perimy- 
sial fibrosis consisted of types | and Ill 
collagen, types | and III p-N collagen, and 
fibronectin. In DM/PM, thickening of the 
walls of perimysial venular and arteriolar 
vessels was associated with accumula- 
tion of types | and III collagen, types | and 
Ill p-N collagen, and fibronectin, as well 
as type IV collagen. There was no dis- 
ease-specific accumulation of collagen, 
p-N collagen, or fibronectin. 

(Arch Neurol 1981;38:152-157) 


Collagen is the major protein of con- 
nective tissue. It forms fibrils that 
attach skeletal muscle cells to each 
other and to tendons. It contributes to 
the passive viscoelastic properties of 
muscle. “Fibrosis,” ie, collagen in- 
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crease in areas of connective tissue, is 
an unusually prominent feature of the 
pathologic muscle in Duchenne’s mus- 
cular dystrophy (DMD) and in derma- 
tomyositis/polymyositis (DM/PM). 
Persons with DM/PM also have blood- 
vessel fibrosis. As a “collagen-vascular 
disease,” DM/PM has sometimes been 
thought to be characterized by a 
unique type of fibrosis, as compared 
with other myopathies. 

Four types of collagen have been 
biochemically characterized; they are 
distinct chemically, immunologically, 
and genetically. Type I collagen is 
prominent in skin, bone, and tendon,'? 
type II is found exclusively in carti- 
lage, and type III is prominent in 
skin, blood vessels, and the gut.‘? 
Type IV collagen is restricted to base- 
ment membranes, and associated with 
many cell types.* Types I and III 
collagen are synthesized as precur- 
sors, ie, the p-N collagens.’ Fibro- 
nectin is a noncollagenous glycopro- 
tein produced by fibroblasts; it is 
present in extracellular fluid and cir- 
culates in the plasma. It localizes on 
cell surfaces (and as strands in connec- 
tive tissue) and promotes cell attach- 
ment to collagen and to other 
cells.” 

Little is known about the distribu- 
tion of the collagens, p-N collagen, and 
fibronectin in normal skeletal mus- 
cle," and there is no report of the 
types of collagen that accumulate in 
human fibrotic muscle. We have used 
specific antibodies to these purified 
connective tissue antigens and have 
demonstrated by indirect immuno- 
fluorescence their localization in nor- 
mal human muscle and in fibrotic 


muscle of patients with DMD and 
DM/PM. 


MATERIAL AND METHODS 


From our series of diagnostic muscle 
biopsies, nine specimens were selected for 
this study. Most had been obtained from 
the biceps brachialis, a few from the vastus 
lateralis. Three patients had, in retrospect, 
normal muscle, three (ages 10 to 14 years) 
had DMD, two had childhood DM, and one 
had adult PM. From the fresh-frozen biop- 
sy, 10-um sections were cut, air-dried for 
two hours, fixed ten minutes in acetone at 
4 °C, and washed three times for five 
minutes each in phosphate-buffered saline 
(PBS), pH 7.4. Sections were incubated 30 
minutes at 25 °C with one of the purified, 
highly specific preparations of rabbit or 
guinea pig IgG to types I to IV collagen, 
p-N collagen, or fibronectin (diluted to 20 
to 50 ug/mL PBS), or with contro! sera, 
which were normal guinea pig serum (1:20 
dilution) or normal rabbit purified IgG (100 
ug/mL PBS). Sections were then washed in 
PBS five times for five minutes each. 
Fluorescein-conjugated goat IgG (1:40 dilu- 
tion) to rabbit or guinea pig IgG was 
applied for 30 minutes, followed by wash- 
ing in three changes of PBS, mounting of 
the sections in glycerol-PBS (1:1 by vol- 
ume), and examining them with epifluores- 
cence microscopy. The findings were com- 
pared with the results of the modified- 
trichrome’® and histochemical staining 
methods,” which were done diagnostically 
with parallel sections of the same biop- 
sies. 

Antigens, purified as previously de- 
scribed, were types I and III collagens and 
p-N collagens from fetal calf skin," type 
IV collagen from the murine EHS sarco- 
ma,” type II collagen from rat chondrosar- 
coma,” and fibronectin from human plas- 
ma.” Antisera were prepared in rabbits or 
guinea pigs. Antibodies specific to each 
protein were purified by cross-immunoad- 
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sorpiien and afiinity -hromatography, and 
their high specificity was established by 
radiammunesssay, 2nzyme immunoas- 


say, and immumnoeflaorescence blocking 
studies.“ The strong cross-reactivity 
betw2en spees, burt specificity for the 


type of cellagen or pN collagen, allowed 
use of the resgenis with human muscle.” 


RESLLTS 
“Normal Muscle 


The ceommective tissue of normal 
human muscle cons.sts of a very thin 
layer of endemysium around individu- 
al skeletal ibers and thicker 
Septae of perimysiu n, in which arteri- 
al and venular vessels and nerve twigs 
are socated. Arourd every skeletal 
musce e fiber {ane smooth-muscle fiber 
and Schwann cell) is a very thin layer 
of basemen: membrane visible by 
electron microscepy (or by light 
microscopy with postdiastase PAS 
stain} Flwore scent antibodies to types 
I and II collagen ard types I and III 
p-N eellagers sizired the endomy- 
sium and pe~2mysium (Fig 1, A and 
B), mere prominen-ly for type III 
collagen or p-N collazen. In the endo- 
mysium, “he staining appeared as a 
thin pericell: lar sheet with all rea- 
gents tested. In the perimysium, type 


musde 
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Fig 1.—Successive sections of same normal muscle stained b 





I collagen and p-N collagen were asso- 
ciated in thick bundles, and type III 
collagen and p-N collagen formed a 
thin meshwork of fine fibrils. Anti- 
bodies to types I and III collagen and 
p-N collagen also stained arterial and 
venular blood vessels, capillaries, the 
endoneurium and perineurium, and 
the capsule of muscle spindles. Within 
blood-vessel walls, type III collagen 
and p-N collagen were predominant in 
the subendothelial and inner medial 
region; type I collagen and p-N colla- 
gen were dense in the adventitia and 
became progressively less so to the 
media. Antibodies to type II collagen 
did not stain any structures in muscle, 
normal or pathologically abnormal, 
even at concentrations of 250 g/mL, 
while at a concentration of 10 pg/mL 
they strongly stained the matrix of 
human cartilage (not shown). Anti- 
bodies to type IV collagen clearly 
delineated the thin pericellular base- 
ment membranes of skeletal muscle 
fibers, smooth muscle fibers of blood 
vessels, and Schwann cells of nerves, 
as well as the basement membranes 
around capillaries, perineurial cells, 
and spindle capsule cells (Fig 1, D and 
E). Antibodies to fibronectin stained 


y antibodies to types | (A), III (B) and IV (C, D, and E) 
edilagen (seme field shown in A, B, and C). Types | and III collagen have same localization in endomysitm and 
per mysiun. Type IV collagen is localized exclusively in thin basement membrane around individual muscle fibers 
(Ga, areund cells of blood vessels (A to C), in spindle capsule (D), and in nerve fibers and perineurium (E). 


the endomysium, per mysium, endo- 
neurium, perineurium, and spindle 
capsules, as with type I and III col- 
lagen antibodies, but tne staining was 
much less Gense; in the perimysium 
the staining was in thia strands. Anti- 
bodies to fibronectin alse seemed to 
stain basement membranes. 


Pathologically Abnommal Muscle 


Many of the patholcgic changes in 
DMD and DM/PM were similar. In 
both, there was evidence of active 
disease, with degeneraticm (necrosis, 
phagocytosis) and regeneration of a 
number of muscle fibers; both showed 
prominent increase ef endomysial 
(and some perimysial) cornective tis- 
sue (ie, “fibrosis”), esoecially in 
regions of abnormal fbers. In DM/ 
PM there was, in addition, perifascic- 
ular atrophy and vacuclation of mus- 
cle fibers, thickening of small venules 
and arterioles, and, in som2 regions of 
endomysial (and some perimysial) 
fibrosis, increased alkaline phospha- 
tase staining*® and fine ca cium depo- 
sition.*® The antibody staining of the 
endomysium and perimysiam was the 
same in DMD and DM/PM and was 
like that of normal endemysiun, ie, it 


Collagen—Fomar etal 153 


ia 


ets» 





Fig 2.—Sections of muscle from patient with Duchenne’s muscular dystrophy stained by antibodies to type | (A 

and E), type Ill (B and F), type IV (D and H) collagen, or fibronectin (C and G) (same field shown in B and D: \ 
another shown in E to H). Both types | and III collagen are present in thickened endomysium. Fibronectin (C and 
F) is also found in thickened endomysium and perimysium and in blood vessels. After staining with antibodies to 
type IV collagen (D and H), unstained space between muscle fibers corresponds to thickened endomysium; 
basement membranes of capillaries between muscle ibers are also demonstrated. 
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Fig 3.—Staining with antibodies to types | (A), III (B), IV (D to F) collagen or fibronectin (C) (same field 
shewn in C and E). Patterns are same as for muscle shown in Fig 2, with addition of thickening of 
amerial and venular vessel walls demonstrated with all four of those antibodies (A to F). 
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was well stained with antibodies to 
types I and III collagen and p-N col- 
lagen and moderately stained with 
antibodies against fibronectin (Fig 2 
and 3). Also as in normal muscle, 
antibodies to type IV collagen stained 
only cellular basement membranes, 
which were not thickened in either 
disease (Fig 2 and 3), except possibly 
in blood vessels of patients with DM/ 
PM. In patients with DM/PM, a num- 
ber of arterial and venular blood ves- 
sels showed thickening and excessive 
staining with antibodies to types I, 
HI, and IV collagen, with antibodies 
to types I and III p-N collagen, and 
fibronectin; whether the increased 
staining with antibodies to type IV 
collagen was due to an increased num- 
ber of smooth muscle cells or to true 
thickening of the basement mem- 
branes of blood vessel cells could not 
be determined. Also in patients with 
DM/PM, some capillary basement 
membranes were thickened, as seen 
when stained with antibodies to type 
IV collagen and fibronectin. “Split- 
ting” muscle fibers in patients with 
DMD and patients with DM/PM 
showed invagination of types I, III, 
and IV collagen. 


i COMMENT 


In normal and pathologic human 
skeletal muscle, we have found types I 
and III collagen and p-N collagen in 
the endomysium and perimysium; we 
also observed that type IV collagen is 
restricted to basement membranes. 
From embryonic chick muscle, the 
majority of extractable collagen was 
type I.° From carefully dissected 
bovine muscle, the extractable colla- 
gen was predominantly types I and 
III from the endomysium and perimy- 
sium (but not the epimysium)'’; how- 
ever, the same authors, with use of the 
indirect immunofluorescence tech- 
nique, found only a trace amount of 
type I collagen in the perimysium and 
none in the endomysium." Our results 
with human muscle parallel their bio- 
chemical but not their immunofluores- 
cence results. 

The importance of the specific local- 
izations of collagen in normal skeletal 
muscle is poorly understood. Collagen 
may play a role in myogenesis. In 
tissue culture, all types of vertebrate 
collagen promote chick muscle fiber 
differentiation. In cultured chick 
and rat muscle, individual mononu- 
cleated myoblasts do not have a base- 
ment membrane that is evident by 
electron microscopy; the basement 
membrane becomes detectable a few 
days after the myoblasts have fused to 
form multinucleated fibers and then 
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become somewhat differentiated.” 
Human muscle fibers in culture do not 
develop an ultrastructurally evident 
basement membrane, even though 
they are rather well differentiated 
and cross-striated.*:** 

Collagen is probably a major con- 
tributor to the elastic/inelastic and 
tensile properties of muscle tissue. 
The macromolecular and supramolecu- 
lar arrangements of collagen are pre- 
sumably of majer importance in 
determining those properties. The col- 
lagen type plays am important role*’*! 
because the architectural arrange- 
ments ure related to the type of col- 
lagen, viz, type I collagen forms long 
thick bundles while type III collagen 
forms a loose reticular network. Ten- 
don, which is nearly entirely composed 
of type I collagen, is virtually inelas- 
tic, and muscle, heving both types, is 
very elastic (within the limits of total 
extension). 

In patients with DMD and DM/PM, 
the limits of muscle longitudinal elas- 
ticity become reduced, seen clinically 
as contractures and histologically as 
fibrosis. Our study indicates that 
accumulation of trpes I and III colla- 
gen in the endomysium and perimy- 
sium is responsible. Because the 
increases were the same in patients 
with DMD and DM /PM, neither dis- 
ease is based on a unique pathogenic 
change of collagen, p-N collagen, or 
fibronectin. The types of collagen 
have finite extracellular’ and, prob- 
ably, intracellular (fibroblast)** turn- 
over times, under various control 
mechanisms, ranging from 30 to 150 
days. In patients with DMD and 
patients with DM/PM, clinical con- 
tractures can be reversed with persis- 
tent use of passive stretching proce- 
dures applied to the involved mus- 
cles.» In patients with DM/PM, a 
treatable disease. this can ultimately 
result in normal cr virtually normal 
muscle. It seems possible that the 
concurrent treatment of DM/PM with 
adrenocorticosteroid, which decreases 
synthesis and may increase catab- 


olism of fibroolast-produced col- 
lagen,***' may faeilitate removal of 
contractures, sinee clinically this 


seems to be evident.” 

The cause of the marked increase of 
types I and III cellagen in the muscle 
of patients with DMD and patients 
with DM/PM is not known. It is prob- 
ably secondary. Because tissue is- 
chemia/hypoxia promotes fibroblast 
activity and collagen production,*?** 
as does hypoxia of fibroblasts in cul- 
ture, this has been offered as one 
explanation of the commonality." 
Leakage products from skeletal mus- 


cle fibers are a less likely explanation, 
since we have found that repeated or 
chronic rhabdomyolyses, as in myo- 
phosphorylase deficiency, do not re- 
sult in clinical contractures or histo- 
logic fibrosis. 

At least some proliferating fibro- 
blasts are rich in alkaline phospha- 
tase." The more rapid fibrosing activ- 
ity probably causes the regions of 
alkaline phosphatase-positive connec- 
tive tissue characteristic of DM/PM**; 
the phosphate split off by that alka- 
line phosphatase activity probably 
combines with the normally high 
extracellular calcium level to result in 
the calcium deposits in connective tis- 
sue that are typical of DM/PM.** 

The invagination of types I, III, and 
IV collagen into “splitting” muscle 
fibers is probably secondary to the 
splitting process. 

The thickened blood vessels in DM/ 
PM have been implicated in the patho- 
genesis of the skeletal muscle fiber 
damage, especially in childhood 
DM.****"* We have demonstrated that 
the thickening was mainly due to 
increase of types I and III collagen 
and p-N collagen, and to some extent 
due to increase of type IV collagen 
and fibronectin in basement mem- 
branes. The accumulations could con- 
tribute to impairment of blood vessel 
functions, ultimately resulting in skel- 
etal muscle fiber damage. The eause 
of the collagen increase in blood ves- 
sels is not known. One plausable mech- 
anism is a pathologic stimulation by 
the immunoglobulin complexes, as 
shown in the vessels of patients with 
DM/PM, especially in the childhood 
form of the disease.** Another mecha- 
nism may involve cytotoxic lympho- 
cytes, since lymphocytes are evident 
in the blood vessels of patients with 
DM/PM, especially in the adult form 
of the disease. Moreover, type III col- 
lagen promotes platelet aggregation.” 
Since the amount of type III collagen 
is increased in the subendothelial 
region of the blood vessels of patients 
with DM/PM,' possibly it can, in the 
presence of endothelial damage, be an 
additive factor in the intramuscular 
vascular malfunction in DM/PM (and 
perhaps in other organs that also man- 
ifest an abnormality in collagen-vas- 
cular diseases). 
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Hereditary Ataxia and the Sixth Chromosome 


Arnulf H. Koeppen, MD; H. Werner Goedde, PhD; Christian Hiller, MD; Ludwig Hirth, MD; Heide-G. Benkmann 


è Possible linkage of the gene or genes 
for dominant hereditary ataxia and three 
genetic markers on the short arm of the 
sixth chromosome (HLA, properdin factor 
B [Bf], and glyoxalase |) was investigated 
in five families. Logarithmic odds (lod 
Scores) were calculated for the linkages 
and found to be either inconclusive or in 
favor of nonlinkage. Caution is advised in 
the summing of lod scores for separate 
families because of the wide spectrum of 
clinical and anatomical manifestations of 
dominant hereditary ataxia. Three families 
with recessive hereditary ataxia were also 
studied. Identical haplotypes occurred in 
affected and unaffected siblings. It did not 
appear likely that the recessive genes of 
the parents were transmitted in linkage 
with the markers on the short arm of the 
sixth chromosome. 

(Arch Neurol 1981;38:158-164) 


ibe 1974, Yakura et al' reported the 

possible linkage of dominant hered- 
itary ataxia and the genes that control 
HLA. The disease was transmitted to 
three of five children who had 
received an HLA-A9/HLA-B5 haplo- 
type from their affected father. In a 
subsequent investigation of a much 
larger family with dominant ataxia, 
Jackson et al’ confirmed the linkage 
of dominant ataxia and an HLA-A3/ 
HLA-B14 haplotype. Jackson et al cal- 
culated lod scores’ (see explanation 
below) for the affected generation by 
a computer program‘ and found val- 
ues over +3.0 for recombination frac- 
tions of 0.10 and 0.15 (both sexes) 
after pooling their data with those of 
the earlier report.’ Additional families 
with ataxia-HLA linkage were de- 
scribed by Moller et al’ and Nino et al. 
Stendahl-Brodin et al’ found a possi- 
ble linkage between dominantly 
transmitted optic atrophy and a spe- 
cific HLA haplotype. Based on the 
initial two reports,'? McKusick and 
Ruddle,* Grzeschik,” Shows and 
McAlpine,” and Donald and Hamer- 
ton" assigned the gene for hereditary 
olivopontocerebellar degeneration 
(type I)" to the short arm of the sixth 
chromosome. While the assignment of 
HLA to this chromosome has been 
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confirmed by several research groups 
and by various genetic methods, link- 
age of dominant hereditary ataxia to 
HLA could not be confirmed for all 
families studied.’ Linkage of he- 
reditary ataxia and another gene on 
the sixth chromosome, glyoxalase I 
(GLO I), has been investigated in 
three families." Not surprisingly, the 
highest lod scores were calculated for 
the same family that had previously 
shown linkage to HLA,’ but the scores 
were inconclusive in two other sib- 
ships. 

Confirmation of linkage is of great 
importance because an assessment of 
relative risk in as yet unaffected 
family members may be possible in 
the dominant form. Recessive heredi- 
tary ataxia does not lend itself to 
mathematical linkage studies because 
the defective gene in the carrier is not 
a manifest character. Nevertheless, 
prenatal diagnosis may be available if 
suitable genetic markers are found. 
Successful prenatal diagnosis of con- 
genital adrenal hyperplasia, an auto- 
somal recessive disorder due to 21- 
hydroxylase deficiency, was recently 
reported and based on HLA determi- 
nation in amnion cells and comparison 
with the haplotypes of affected 
siblings and the obligatory carrier 
parents.”° 

HLA typing has distinct advan- 
tages over the study of other genetic 
markers because of the extreme poly- 
morphism of the controlling genes. 
Uninformative matings due to homo- 
zygosity of the parents are rare. 

In our investigation, we have 
attempted to clarify the possible link- 
age of hereditary ataxia and three 
genetic markers known to reside on 
the short arm of the sixth chromo- 
some, namely, HLA, properdin factor 
B (Bf), and GLO I. 


PATIENTS AND METHODS 


Affected families were found by a sys- 
tematic search that involved correspon- 
dence with practicing neurologists and 
chiefs of neurological services at several 
hospitals in Hamburg, Germany, a record 


Mode of No. of 






Table 1.—Distribution of Patients With Hereditary Ataxia 


Inheritance Families Persons Examined Persons Affected 
(13 M, 18 FY 
(9 M, 5 F) 
(5 M, 2 F) 


search at the Eppendorf University Hespi- 
tal, Hamburg, and examination of autopsy 
records from the Division of Neuropatholo- 
gy (Eppendorf University Hospital). Wher- 
ever possible, all available family members 
were examined. Informed consent was 
obtained prior to patient examination. The 
clinical examiner (A.H.K.) constructed 
pedigrees from the collected information 
and determined whether transmission of 
ataxia was through an autosomal dominant 
or autosomal recessive mode. In instances 
in which the mode of transmission could 
not be established due to the early death of 
a parent, it was labeled “uncertain.” Sev- 
eral patients with juvenile-onset ataxia 
had no affected siblings but were included 
among the hereditary cases if they knew of 
distant relatives who had gait disturbances 
and/or foot deformity, and if the results of 
their neurological examination were typi- 
cal for a system disorder. A diagnosis of 
recessive ataxia was also made if a single 
child was affected and the parents were 
clearly consanguineous. 


Determination of Genetic Markers 


HLA typing was performed by the meth- 
ods of Terasaki and McClelland" or Kiss- 
meyer-Nielsen and Kjerbye."’ 

Factor B of the properdin system (Bf, 
glycine-rich £-glycoprotein) was resolved 
by high-voltage agarose gel electrophoresis 
and immunofixation according to the 
method of Alper and Johnson" as modified 
by Mauff et al."° The banding patterns on 
the electrophoretic layers were used to 
determine SS, FF, SF, and rarer pheno- 
types. 

The phenotypes of RBC GLO I (EC 
4.4.1.5) were determined as described by 
Martin and Ott. The established pheno- 
types are 2-2, 1-1 and 2-1. 

Haplotypes for HLA, Bf, and GLO I 
were developed from the examination of 
parents, children, grandchildren, and all 
available spouses. Haplotypes of some 
deceased persons were tentatively as- 
signed after examination of the haplotypes 
of children and surviving spouses. 


Linkage Study 


Logarithmic odds, or lod scores, are 
expressions of a logarithmic probability 
ratio (to the base of 10, ie, log,,). The lod 
Score is the ratio of the probability of 
linkage to the probability of nonlinkage for 
various recombination fractions in paren- 
tal gametes. A recombination fraction of 
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=e 7.— egend for haplotypes 
‘cura inpedigree charts. Bf indi- 
Cates properdin factor B; GLO |, 
Quwonalase . 1 indicates, HLA-A; 
2 +_A-B; ©, Bf (Bf or BFS); cir- 
std numbers or symbols (4), 
secombimaton; 5, GLO I (GLO! 
>» G_O P); brackets (6), haplo- 
œ heave been inferred from 
enarminavior of children and sur- 
vying husband (wife). Where it 
sesli be cetermined, paternal 
hepletype 5 listed in top line, 
8 he haplotype in bottom Fig 3.—Family with dominant ataxia. Note earlier onset in 
r Ill-2, IIl-3, and IV-5. Patients Il-2 and Ill-2 had no awareness 
of their illness. (For explanation of haplotypes see Fig 1, 

legend.) 
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Fig 2.—Family with dominant ataxia. Father of l-2 was known to have similar illness. This 
observation eliminates X-linkage in this family. (For explanation of haplotypes see Fig 1, 


legend.) 
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Fig 4.—Family with dominant ataxia. Note large number of recombinations for Bf (III-1, Ill-4, IIl-5, 
Ill-6) and recombination for GLO | (Ill-4, Ill-5). (For explanation of haplotypes see Fig 1, 


legend.) 


0.5 (50%) is taken as evidence of nonlink- 
age. A lod score of 3, ie, log 10°, for 
example, implies that the odds in favor of 
linkage are 1,000:1. 

Lod scores were calculated for the possi- 
ble linkages between dominant hereditary 
ataxia and HLA, Bf, and GLO I. HLA-A 
and HLA-B haplotypes were scored as a 
unit. Fhe method was based on the instruc- 
tions of Morton’ and Maynard-Smith et 
al.” In the calculation of lod scores (z,), the 
mating of GgT,T, x ggT,T, was consid- 
ered.” In this mating type, G denotes the 
dominant gene for hereditary ataxia, g the 
normal allele; T, and T, are the genes for 
the test markers in the genotype of the 
affected individual (HLA, Bf, and GLO I). 
Genes T, and T, are markers for the 
normal partner. It was assumed that all 
affected persons were heterozygotes be- 
cause of the rarity of the disease. 

To validate the procedure, the linkages 
HLA-Bf and HLA-GLO I were also studied 
where possible. The mating types” were 
G,G,T,T, x GGT T; or: G,G.T,T, x 
G,G,T.T., where G indicates the HLA 
haplotype and T denotes the marker allele 
Bf (F or S) or GLO I (1 or 2). Under this 
definition, the phenotype G,G.T,T, implies 
that the parent is heterozygous for HLA 
and Bf (or GLO I) (double heterozygote). 


RESULTS 


The results of the case-finding 
effort are given in Table 1. For five of 
the 13 families with dominant ataxia, 
complete or nearly complete clinical 
and laboratory examinations were 
possible. Their pedigrees are shown in 
Fig 2 to 6. Three pedigrees of patients 
with recessive ataxia are provided in 
Fig 7 to 9. Figure 1 provides a legend 
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for the haplotypes. In the pedigrees, 
superscript indicates the age at inves- 
tigation or death. The index number is 
the number in a generation. Genera- 
tions are identified by Roman numer- 
als. Deceased family members are 
indicated by a slash. Males are indi- 
cated by squares, females by circles, 
affected members are shown by filled- 
in symbols. 


Dominant Ataxia 


The pedigrees show the gene flow 
for the haplotypes HLA-A, HLA-B, 
Bf, and GLO I and the number of 
recombinations. A recombination for 
HLA-A was observed only once (Fig 6, 
pedigree 5, IV-3) while recombina- 
tions for Bf and GLO I were more 
common. All determined recombina- 
tions have been listed although only 
those occurring in an affected parent 
would be informative. The sex ratio in 
the illustrated pedigrees was 14 
females to 11 males. The clinical fea- 
tures were quite variable from family 
to family but consistent among mem- 
bers of the same family. 

Postmortem confirmation was pos- 
sible in only one member of one fami- 
ly (Fig 5, pedigree 4-III-3). In this 
patient, the main lesion was in the 
spinal cord where the fibers of the 
dorsal column were severely depleted. 
Anterior horn cells were greatly 
reduced in number. The remaining 
neurons showed balloons in their 
axons. At the level of the medulla 
oblongata, the hypoglossal nucleus 





revealed nerve cell loss whereas the 
nucleus ambiguus was not affected. 
The inferior olivary nuclei were 
normal. The cerebellar cortex showed 
a few scattered torpedoes but no seri- 
ous loss of Purkinje’s cells. In contrast, 
myelin and axon stains revealed 
reduced fiber density of the cerebellar 
white matter. Pons and midbrain 
were normal. Classification of this 
type of hereditary ataxia was not 
precise. It did not belong to the olivo- 
pontocerebellar atrophies."* 

Lod scores for three possible link- 
ages are listed in Tables 2 to 4. Mem- 
bers of all five pedigrees could be 
scored for the ataxia-HLA linkage 
because no affected parent was homo- 
zygous. In contrast, only four families 
were scored for the ataxia-Bf linkage 
because both parents in pedigree 4 
were concluded to have a Bf pheno- 
type of S-S. Similarly, only two fami- 
lies could be scored for the ataxia- 
GLO I linkage. 

The lod scores for all three markers 
were inconclusive for linkage because 
they were smaller than +3.0 and larg- 
er than —2.0. Some lod scores showed 
z, < —2.0 (Bf, pedigree 1, combination 
fraction (@) = 0.05), which suggested 
lack of linkage. When the scores were 
summed, rather impressive negative 
values were obtained for all tested 
markers. 

Lod scores for the ataxia-HLA link- 
age were also calculated for the pedi- 
grees of Möller et al,° Nino et al, and 
Wastiaux et al,’ and are given in 
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Fige= ary with:cominant ataxia. Inconsistencies in phenotypes of IV, 1 to 3 did not allow lod scoring for this part Lcd scores 
in thes nedi=ree (Table 2 to 4) pertain to IV-6 and IV-8. (For explanation of haplotypes see Fig 1, legend.) 


Table 5 The elculations for the pedi- 
gree o` Yakuza et al’ and Jackson et 
aF are alse gin in Table 5. Total lod 
sceres were tained by addition of 
the data =rom the literature and the 
resus »f the mrvent study (Table 5). 
The zign posi-ve sceres of Jackson et 
al* effset the high negative scores 
from our date. Values over +2.0 are 
obtamed ‘or € = 0.20 and 0.30 (Ta- 
ble 5). 


Reesessive Ataxia 


Three pedigrees of patients with 
recessive staxia are shown in Fig 7 to 
9 (petigress & -o 8). Pedigree 6 is the 
most infermacive because of the 
involeermeat of four siblings with 
Frieérerh's acaxia. Three of the 
affecsed persoms share identical hap- 
lotypes “or H-A, Bf, and GLO I, 32- 
15-S-1/1-8-S-2 a fourth shows 32-15- 
S-1/S-275S-2 bat has the same clinical 
illness. "wo eacirely normal brothers 
also save napetypes 32-15-S-1/1-8-S- 
2. The data de not support linkage of 
the abnermal ~cessive gene to either 
the patermal =2-15-5-1) or maternal 
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(1-8-S-2) haplotype. Similar observa- 
tions were made in the affected 
siblings of pedigree 7. In pedigree 8, 
the diseased brothers had identical 
haplotypes except for a maternal 
recombination in the GLO I locus, and 
the possibility of transmission with 
the genes of the short arm of the sixth 
chromosome cannot be discounted. 


HLA-Bf and HLA-GLO | Linkages 


Lod scores for linkage of these 
markers are given in Table 6. The sex 
of the doubly heterozygous parent is 
also given. The scores pertain to the 
same generations that were scored for 
the ataxia-HLA, ataxia-Bf, and atax- 
ia-GLO I linkages. For the HLA-GLO 
I linkage (Table 6), scores were also 
derived from pedigrees 6 and 8 with 
recessive hereditary ataxia. Patients 
with recessive ataxia were not scored 
for the ataxia~-HLA linkage. 

The scores fall within the range of 
“possible linkage” (> -2.0 and 
< +3.0) but do not achieve values 
above +3.0 due to the small sample 
size. However, they are large in com- 





parison with the lod scéres for ataxia- 
HLA, ataxia-Bf, and ataxia-GLO I 
linkages (Tables 2 to 4°. 


COMMENT 
Dominant Ataxia 


The ultimate practicel goal of 
genetic linkage studies is the predic- 
tion of illness or risk assessment. The 
linkage investigation ky Renwick et 
al” and Renwick and Bolling** on dys- 
trophia myotonica and ABH blood 
group secretor status is an application 
of linkage techniques te an autosomal 
dominant disorder with onset in adult 
life. Dominant ataxia shares the fea- 
tures of onset in adul: life and the 
autosomal dominant mode of trans- 
mission. 

Dystrophia myotonica and domi- 
nant ataxia, however, are quite dis- 
similar when one considers clinical 
variability. There is no need for sub- 
classification of dystrophia myotoni- 
ca; however, the herecitary ataxias 
show a bewildering clinical and patho- 
logical spectrum. Lod scores of indi- 
vidual sibships with dystrephia myo- 
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Fig 6.—Family with dominant ataxia. 
In this family, only observed recom- 
bination for HLA occurred (IV-3). 
Paternal recombination does not 
pertain to ataxia (maternal haplo- 
type). Note lack of clinical features 
in Ill-2 despite identical maternal 
haplotype compared to brother (Ill- 
1) (For explanation of haplotypes 
see Fig 1, legend.) 


| 2 

1-8-S-2 -27-S-2 

33-35-5-2 
Fig 8.—Family with recessive 
ataxia. Two affected siblings 
share only one haplotype. (For 


explanation of haplotypes see 
Fig 1, legend.) 


Fig 9.—Family with recessive 
ataxia. Two affected brothers 
have identical haplotypes for 
HLA and Bf but not for GLO |. In 
Il-2, maternal recombination of 
GLO | has occurred. (For expla- 
nation of haplotypes see Fig 1, 
legend.) 
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Fig 7.—Family with recessive ataxia (Friedreich's atax- 
ia). Identical phenotypes and haplotypes occur in 
affected and unaffected siblings. (For explanation of 


haplotypes see Fig 1, 


legend.) 





tonica may be added with good justifi- 
cation, and the information obtained 
is directly applicable to all patients 
with the disease. In contrast, the addi- 
tion of lod scores in hereditary ataxia 
is controversial because of the follow- 
ing considerations. Calculation of the 
lod scores (z,) is based on the following 
formula: 

2, = log,,2** [0 {1 — 6) + 0X1 — 4) 4. 
The number of persons scored, s, is 
also the sum of a + b. Accepted evi- 
dence of genetic linkage is a 
2, 2 +3.0, which can be accomplished 
by a larger s, ie, either a or b are also 
larger. 

In the mating type assumed for this 
calculation, GgT,T, x ggT,T,, a= 
GT, + gT, andb = GT, + gT,.? Since 
G is “hereditary ataxia,” and T, a test 
marker, ascertainment of additional 
affected siblings with T, raises a and 
automatically reduces b. In practical 
terms, additional affected siblings 
with the same test marker 
(T, = HLA-A/B, Bf", Bf’, GLO I', or 
GLO I°) would raise the score. Pedi- 
gree 1 is such an example. Two ataxic 
siblings have the haplotype 1-15-F-2, 
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anc three others without ataxia also 
have this haplotype. Should the same 
disease ultimately develop in the lat- 
ter three patients, the lod scores would 
rise from —1.121 (HLA; Table 2; 
@=90.10) to +0482 at the same 
recembination fraction. Lod scores 
reflect the aecuraey of the diagnosis 
and do mot take into account future 
developments. The range in age of 
onset for the 31 patients with domi- 
nant ataxia (Table 1) was 2 to 59 
years, including the very young 
patient im pedigree 2 (IV-5) (Fig 3). It 
is very likely that other members of 
the families illustrated will be taken 
ill with acaxia. While it is possible to 
aehieve led scores over +3.0 in very 
large families with many affected 
members in mest families linkage 
must be eonsidered inconclusive. The 
simpie addition of the scores for unre- 
lated families is permitted only when 
their disease is indeed identical, as in 
dystrophia myotonica. This require- 
ment is mot necessarily met in domi- 
nant ataxia because of the wide clini- 
cal and pethological variation. The lod 
scor= sums in Tabies 2 to 5 should 
therefore be viewec with caution. 

The described limitations point to 
the danger in genetic counseling and 
precictior in wmna‘fected offspring. 
With lim:ted family sizes, a linkage 
study is most likely of small value to a 
specific “amily. The lod method 
detects and measures linkage. With 
the ttm Enowledge that the control- 
ling genes of the test markers are 
located or the short arm of the sixth 
chromosome, the information may 
also be considered inconclusive on the 
location of the zene responsible for 
dominant ataxia. Other markers on 
other chramosomes may provide bet- 
ter evidence for linkage but limita- 
tions apply to-other loci as well. 


Reeessive Ataxia 


In recessive hereditary ataxia, both 
parents are obligatory heterozygotes 
and offspring phenotypes may be 
identical for all effected children. 
Pedigrees 6 to 8 Wiz 7 to 9) indicate 
that the selected markers are proba- 
bly not suitable for disease prediction. 
Methods for the detection of the het- 
erozygote would also permit a mathe- 
matical treatment of the data. So far 
only che hemozygous clinical state and 
marker haplotypes can be resolved. 
Linkage tc the X chromosome may be 
a possibility for some families with 
recessive ataxia, but limitation to 
males was not observed in the present 
study. 


‘Sex of Afiected Parent 


Autosomal dominant ataxia can be 
transmitted to offspring by the moth- 
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Table 2.—Lod Scores for the Dominant Ataxia-HLA Linkage* 











No. of Recombination Fraction 
Pedigree Children aS Le aw Be a eae a a 
No. Scored 0.05 0.10 0.20 0.39 0.40 

1 8 —1.907 —1.121 —0.448 —0.188 —0.036 

2 3 —0.721 —0.444 —0.194 —0.C76 —0.018 

3 5 —1.442 —0.887 —0.388 —0.151 —0.035 

4 2 —0.721 —0.444 —0.194 —0.076 —0.018 

6 2 —0.721 —0.444 —0.194 —0.076 —0.018 
Total 20 —5.512 —3.340 —1.418 —0.557 —0.125 











*HLA-A, HLA-B was considered a unit. HLA-C, though determined simulsaneously, was not 
considered. 


Table 3.—Lod Scores for the Dominant Ataxia-Bf Linkage* 








No. of Recombination Fraction 
Pedigree Children -ee,,_Ca—_—_——— 
No. Scored 0.05 0.10 0.20 0.3€ 0.40 
1 8 —2.884 —1.774 —0.775 —0.302 —0.071 
2 3t —0.721 —0.444 —0.194 —0.076 —0.018 
3 5 —1.442 —0.887 —0.388 —0.1£1 —0.035 
5 2t —0.721 —0.444 —0.194 —0.076 —0.018 









—1.551 —0.6C5 —0.142 





—5.768 —3.549 





*Bf represents properdin factor B. 
tAssuming no recombination in S of the maternal haplotype during meiosis (Fig @ and 6). 


Table 4.—Lod Scores for the Dominant Ataxia-GLO | Linkege* 


Recombination Fraction 
a RE SY as PE RE ae RE eee 
0.05 0.10 0.20 0.30 0.40 


—1.442 —0.887 —0.388 —0.151 —0.035 
—0.721 —0.444 —0.194 —0.076 —0.018 
—2.163 —1.331 —0.582 —0.227 —0.053 


No. of 
Pedigree Children 
No. Scored 





*GLO | represents glyoxalase |. 


Table 5.—Lod Scores for the Dominant Ataxia-HLA Linkage Based on 
Data From the Literature and Current Investigation* 


Recombination Fraction 
eu7OOOOoOoOoOoO—Y_llAaAaek kk —eeeeeee————— 
0.05 0.10 0.20 0.30 0.40 


Moller, Hindfelt, Olsson 
Family in Fig 3 0.318 
—0.060 
0.720 
Jackson et al? 3.126 2.827 2.037 


Wastiaux et al’ —1.331 —0.582 —0.227 —0.053 


Nino et al’ (Fig 2) —3.205 —0.996 0.308 0.387 0.215 
Current study (Table 2) —5.512 —3.340 —1.418 —0.567 —0.125 


Total —6.935 —1.330 2.113 2.222 Aa 


*Lod scores were calculated from the published pedigrees in references 1, 5, 6, and 13 by the 
methods described in the text™™ and without computer programs. In the pedigree published by 
Wastiaux et al” only the sibship V, 10-18 could be scored due to incomplete hadlotyping in other 
branches of the family. In the large pedigree reported by Nino et al,’ lod scores represant the sum of 
scores in sibships III, 4-13; Ill, 21-24; and III, 45-49; Ill, 51-58; IV, 3-4; IV, 33-34; IV, 7-39; IV, 104-111; 
and IV, 114-123. 

Not given im the data of Jackson et al.? A total could not be calculated for this secombination 
fraction. 


0.178 
—0.012 
0.436 


0.465 
—0.229 
0.975 


—0.463 
1.093 
2.783 


Family in Fig 4 
Yakura et al’ 





er or the father. Inspection of pedi- 
grees 1 to 5 (Fig 2 to 6) shows 14 
affected females and 11 affected 
males, a ratio of 1.27/1.00, which is 
similar to the ratio derived for all 
patients (Table 1; 18 females, 13 
males; ratio, 1.38/1.00). 

It must be fortuitous that scoring 
was possible in four sibships with an 
affected mother and in only one with 
an affected father. 

For linkage investigations, the sex 


of the affected parent is important 
because recombination is generally 
more common in females. in this con- 
text, the linkage analyses for HLA- 
GLO I, HLA-Bf, and HLA-PGMB (leu- 
kocyte phosphoglucomutas2) are per- 
tinent because these genes reside on 
the short arm of the sixzh chromo- 
some.**** A wider distance between 
the loci of HLA and GLO I for women 
is reflected in larger recombination 
fractions for maximum lod scores in 
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Table 6.—Lod Scores for the HLA-Bf and HLA-GLO | Linkages 


No. of 
Children 
Scored 


Pedigree Double 
No. Heterozygote 


Recombination Fraction 


= ES ee Se 
0.05 


0.10 0.20 0.30 


HLA-Bf 


Father 
Father 
Father 


—0.629 

0.533 
—1.442 
—1.538 


—0.168 

0.465 
—0.887 
—0.590 


0.126 
0.318 
—0.388 
0.056 


0.147 
0.170 
—0.151 
0.166 


0.061 
0.049 
—0.035 
0.075 


HLA-GLO | 


Father 
Father 
Mother 


some studies**”’ but not in others.” 
The HLA-Bf linkage does not show 
differences in male and female recom- 
bination fractions.?**" 

The most drastic differences in the 
recombination fractions for maximal 
lod scores to date pertain to the link- 
age of HLA and PGM8. Even with 
large numbers of families and numer- 
ous children available for scoring, lod 
scores obtained by selection through 
the mother do not exceed +3.0 while 
comparable scores for sibships scored 
through the father have impressive 
positive values over +3.0.” The esti- 
mated 6 for maximum lod scores is 
0.34 for women and 0.15 for men. 
These figures are estimates of the 
distance between two loci on the short 
arm of the sixth chromosome and indi- 
cate a substantial heterogeneity in the 
distribution of genetic markers. 
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—1.442 

1.650 
—0.721 
—0.513 


—0.887 
1.486 
—0.444 
0.155 


—0.388 
1.128 
—0.194 
0.546 


—0.151 
0.723 
—0.076 
0.496 


—0.035 
0.278 
—0.018 
0.225 





When hereditary ataxia is consid- 
ered to be in linkage to the described 
markers, the sex of the affected par- 
ent must obviously be considered. 
While the linkage of HLA-PGM3 may 
be an excessive example, it empha- 
sizes the need for more extensive 
study, including an approximately 
equal number of affected male and 
female parents. It is possible that the 
data presented here reflect a bias that 
is not present for other reports. 

Since completion of the manuscript, 
patient II-9 of pedigree 1 (Fig 2) has 
died. At autopsy the fixed brain 
weight was 1,060 g/kg; the brainstem 
and cerebellum together weighed 100 
g. The cerebellum was grossly atroph- 
ic. On microscopic examination, there 
was sweeping loss of Purkinje’s cells, 
but the neurons of the dentate nuclei 
were well preserved. Axon stains 
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The Long-term Effects of Prefrontal Leukotomy 


D Frank Benson, MD; Donald T. Stuss, PhD; Margaret A. Naeser, PhD; 
William $. Wer, MD; Edith F. Kaplan, PhD; Harvey L. Levine, MD 


æ Te explore the long-term effects of 
bilateral prefrenta! destruction, 16 schiz- 
ophrenics whe had undergone prefrontal 
leukotomy approximetely 25 years earlier 
were studied by neurologic examination, 
psychiatric ouncome, EEG, computerized 
tomography (CT), and a battery of neuro- 
psychelogical tests. Five nonleukotom- 
ized chronic sehizephrenics and five age- 
matched normal subjects served as con- 
trols. We repot details on the subjects, 
outline the tes precedures, and offer an 
overview of the long-term residua. In gen- 
eral, ‘he larger the frontal lesion demon- 
stratec by CT, particularly if asymmetric, 
the better the psychiatric outcome and the 
better the perfermance on psychological 
testing, but taere was no correlation 
between fronts! lesien size and either 
neuralegic or EEG abnormality. 

(Arca Neuro, 1981;38:165-169) 


ite much effort, knowledge of 
specific fsental lobe function re- 
mains limite. and hypotheses con- 
cern ng these funetions are controver- 
sial. “nimal -esting is only vaguely 
appleable: clinical correlations from 
head injury, arain tumor, degenera- 
tive disease, end even prefrontal leu- 
kotomy kave prəved disappointing. 
Recemi advarzes in neuropsychologi- 
cal testing ane the availability of com- 
puterized tommgraphy (CT) now offer 
anew dimensinn to evaluation of men- 
tal fanction. With these tools and the 
availebility of an appropriate patient 
grous, a follow-up study was organ- 
ized using patients who had under- 
gone orefrontal leukotomy during the 
era wien psycaosurgery was practiced 
widely Although the efficacy of psy- 
chesurgery in the treatment of schiz- 
ophrenia rem.ins questionable"? and 
was not the intended focus of this 
study all ef the patients available for 
this study had been given this diagno- 
sis prior to surgery. The disorder 
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affects test results, and appropriate 
control groups were essential to iso- 
late the effects of the psychosurgery. 

Before the advent of either psycho- 
pharmacology or behavior modifica- 
tion techniques, a void existed in the 
treatment of serious mental illness. 
Although psychosurgery had been 
attempted earlier, Moniz and Lima 
became the accepted historical fathers 
of this technique following Moniz’s 
publication of favorable results with 
frontal “core” lobotomy on psychiatric 
patients.’ The popularity of psycho- 
surgery as a therapeutic intervention 
increased rapidly along with improve- 
ment of the surgical techniques.** In 
the early years of psychosurgery, the 
lesions were large and relatively 
imprecise. Observation revealed that 
the medial orbital area was most rele- 
vant to emotional responses, and later 
surgical methods, including those in 
this study, were usually confined to 
this region. In recent years, the num- 
ber of different areas destroyed in 
attempts to alter behavior has in- 
creased greatly, and these areas are, 
almost literally, as numerous as the 
neurosurgeons performing psychosur- 
gery. 

Coinciding with technical advances, 
although not necessarily causally re- 
lated, there arose a formidable opposi- 
tion to this irreversible and apparent- 
ly drastic invasion of the seat of the 
mind. A keen desire to either validate 
or negate the therapeutic value of 
psychosurgery developed, and most 
follow-up reports are strongly biased 
in one direction or the other. Though 
numerous articles attest to high rates 
of success for each new technique,’ 
“|. the published literature in the 
field of psychosurgery was judged to 
be quite low in scientific merit. Very 
few articles contained adequate infor- 
mation on patients, adequate experi- 
mental controls or reports of use of 
reliable test instruments.” Long- 
term follow-up studies have been 
remarkably rare, even with the older 
procedures,’* and most studies are 
limited to evaluations performed soon 
after the surgery.®™" In fact, the aver- 
age length of follow-up in the majori- 
ty of leukotomy studies reported has 
been estimated at only six weeks.’ On 
the other hand, no antipsychosurgery 


study has been basec on long-term 
follow-up results. 

The present study invclves a small 
group of patients who had undergone 
prefrontal leukotomy 25 years earlier 
at the Northhampton, Mass, Veterans 
Administration Medical Center. These 
patients were a remnant of a total of 
approximately 180 patients who had 
undergone psychosurg2ry at that in- 
stitution over a period of almost ten 
years. A major factor in patient selec- 
tion for study was availebility; most 
who had undergone leukotomy could 
not be contacted, owing either to 
death, removal to a new location, or 
sufficient recovery to disappear from 
follow-up status. In fac, only about 60 
of the original group were still in 
contact with the hospitel, and less 
than 40 were still under aczive hospital 
management. Thus, a majority of the 
psychotic patients treated surgically 
at the Northhampton VA Hospital 
had disappeared from psychiatric 
care, at least as offered by the VA. Of 
the patients contacted and found test- 
able (a necessary criterion , only three 
refused to participate all leukoto- 
mized subjects had undergone psycho- 
surgery between 1947,and 1954 and 
were evaluated in 1977 to 1978. 

Patients were selected from the ros- 
ter of inpatients and dutpatients at 
the Northhampton VA Medical Cen- 
ter, where the initial evaluations were 
performed. They were then trans- 
ferred to the Boston VA Medical Cen- 
ter, where specialized neurologic and 
neuropsychological evaluations, EEG, 
and cranial CT scanning were carried 
out. 


SUBJECTS AND METHODS 
Subjects 


A total of 26 men were studied, five or 
six in each of five groups. All groups were 
comparable for mean age anc educational 
level, but data on premorbid intelligence 
levels could net be accurate y controlled 
owing to unavailability of sufficient infor- 
mation in all bat a few of zhe patients. All 
of the psychiatric patients had been given 
a diagnosis of schizophreria sy the same 
group of psychiatrists and had received 
similar treatment, includirg large quanti- 
ties of several entipsychotic drugs, electro- 
shock, and insulin shock. Sixteen patients, 
making up three of the fve groups, had 
undergone frontal leukotomy after the 
standard therapy techniques of the time 
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had proved unsuccessful. Each leukoto- 
mized schizophrenic had been under treat- 
ment a minimum of one year (and an 
average of six years) before surgery was 
performed. 

The 16 leukotomized schizophrenic pa- 
tients were further subdivided into three 
outcome groups, 1, best recovery, 2, moder- 
ate recovery, and 8, no recovery, based on 
the length of stay in the hospital after 
surgery, the number of years since release, 
and the amount of hospital contact follow- 
ing discharge. 

1. Best Recovery Group (N = 5).—This 
group had the least duration of postsurgi- 
cal hospitalization (mean time between last 
discharge from the hospital and testing 
was more than 14 years, and each had been 
free of hospitalization a minimum of ten 
years prior to testing). Each had recovered 
sufficiently to return to some form of work 
and each lived in a halfway house. For this 
reason, these subjects were paid for partic- 
ipation in the study, the only subjects 
compensated. 

2. Moderate Recovery Group (N = 5).— 
Each of these subjects had remained free 
of hospital care for a period of at least six 
years at some time since surgery, yet con- 
tinued to maintain close contact with the 
hospital and needed ongoing therapy for 
their psychopathology. They had never 
returned to work. 

3. No Recovery Group (N = 6).—This 
group consisted of patients who had been 
continuously hospitalized from the time of 
surgery to the present. Leaves of absence 
had been rare and generally unsuccessful. 
They continued to show serious psychotic 
symptoms. 

The original plan was to study yet anoth- 
er subject group, patients who had under- 
gone leukotomy and had recovered suffi- 
ciently to remain totally free of psychiatric 
contact. Though such individuals were 
known to exist, we were unable to find and 
organize such a group. Two control groups 
were established, the first to isolate the 
effects of the psychosurgery from the psy- 
chiatric disorder and the second to control 
for age and education. 

4. Psychiatric Control Group (N = 5).— 
This group matched the leukotomized 
groups in age, education, military history, 
psychiatric diagnosis, nonsurgical psy- 
chiatric treatment (quantities and types of 
drugs, amounts of shock therapy, etc), and 
matched group 3 in length of hospitaliza- 
tion. Although identical to the other groups 
in most respects, they had not undergone 
leukotomy. Surgery had been considered 
for each patient in this group but, for 
various reasons, had not been performed. 
One had actually been scheduled and pre- 
pared for the operation, but the procedure 
was cancelled when the surgeon was unable 
to attend and the patient was never re- 
scheduled. 

5. Normal Control Group (N = 5).—Five 
male volunteers were included to assess 
and control for the effects of age. Group 
mean age was comparable to the other four 
groups. The range of education, from 
grade 7 to high school diploma, was also 
similar. Four were hospitalized patients 
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who had neither neurologic nor psychologi- 
cal diagnosis, and the fifth was a nonhospi- 
talized volunteer. 


Test Procedures 


Neurologic Evaluation.—Each subject was 
given a thorough neurologic examination 
by at least two physicians, with special 
attention given to abnormalities often 
associated with frontal lobe damage, par- 
ticularly pyramidal motor disturbances, 
frontal gait disturbance, and the so-called 
frontal release signs. Extrapyramidal dis- 
orders such as dyskinesia, akathisia, dys- 
tonia, choreiform movements, parkinson- 
ian rigidity, ete, were present in only a few 
and were considered to be drug complica- 
tions. 

Psychiatric Evaluation.—Each patient in 
groups 1 through 4 was well known to the 
psychiatrists of the Northhampton VA 
Medical Center and had been under contin- 
uous psychiatric care for many years. 
Large amounts of data concerning psy- 
chiatric status were available, and a new 
psychiatric evaluation was not performed 
on each patient. Psychotic manifestations 
were striking in some patients, and most 
showed some degree of ongoing psychopa- 
thology. Placement of the leukotomized 
patients into recovery groups offers one 
index of the patient’s psychiatric health at 
the time of evaluation. 

Neuropsychological Evaluation.—A large 
battery of neuropsychological tests was 
presented and included a wide selection of 
tests currently considered sensitive to 
frontal lobe pathology. Because of the 
large scope of the neuropsychological eval- 
uation, neither deseription nor tabulation 
of the results of each test will be presented. 
There were eight attention and mental 
control tests, seven cognition, abstraction, 
and language tests, eight memory tests, 
eight motor tests, five visuoconstructive 
and visuoperceptive tests, and three tests 
of emotion. Psychological testing de- 
manded many hours but was totally accom- 
plished in all but two group 4 patients who 
refused only a few of the procedures. 
Detailed results of all neuropsychological 
test results will be presented in future 
reports. 

EEG.—Each schizophrenic subject had at 
least two EEGs. Each EEG was evaluated 
by a trained electroencephalographer and 
subsequently reviewed by one of the 
authors (W.S.W.). Detailed results will 
appear in a subsequent report. 

CT Scanning.—A CT scan was performed 
on each leukotomized patient. The first 
slice was done at 15° to 20° to the cantho- 
meatal line; subsequent slices were done at 
13-mm thicknesses. Pixel (picture element) 
size was 1 x 1 mm. Each patient had CT 
evidence of substantial bifrontal damage 
subsequent to the leukotomy. Three sepa- 
rate procedures to measure the size of the 
frontal lesion were devised and correlated. 
These methods will be outlined herein and 
detailed in a separate publication. 


RESULTS 


The size and complexity of this 
postleukotomy follow-up provided a 


massive amount of data and only a 
small part can be discussed here. The 
present discussion will emphasize only 
obvious residua of the leukotomy 
affecting the neurologic evaluation, 
the psychiatric outcome, the EEG and 
CT results, and selected neuropsycho- 
logical results. 


Neurologic Evaluation 


The results of the neurologic evalua- 
tion were most remarkable because so 
little notable abnormality was demon- 
strated. Specifically, there was no 
noteworthy paresis, sensory loss, or 
visual field defect. A number of schiz- 
ophrenic subjects did show a brady- 
kinesia that could be interpreted as ei- 
ther a complication of antipsyehotic 
medication or a demonstraticn of 
“frontal” apathy. Seizures were pres- 
ent or had been present in almost half 
of the leukotomized patients but did 
not seem to be a major factor in the 
ultimate prognosis. Patients receiving 
anticonvulsants were present in each 
of the outcome groups. Finally, it 
should be noted that there was an 
almost total absence of the frontal 
release signs. None of the patients 
had a grasp reflex, and only one 
patient showed a hyperactive snout 
reflex. Sucking, rooting, hyperactive 
jaw jerk, and even the palmomental 
reflex were not present in any of the 
leukotomized patients. Thus, a size- 
able number of signs, commonly inter- 
preted as indicating frontal lobe mal- 
function, were not present in these 
patients who had extensive bifrontal 
lesions. 


Psychiatric Evaluation 


The results of the psychiatric evalu- 
ations proved difficult to tabulate or 
quantify. Many of the patients (par- 
ticularly those in groups 2, 3, and 4) 
remained severely psychotic; both hal- 
lucinations and delusions were ob- 
served in many. Serious apathy was 
the most frequently reported behav- 
ioral observation and, to some degree, 
pervaded all four groups; irritability 
was noted in an almost equal number. 
An underlying nervous excitement 
was present in many, particularly 
those in groups 2, 3, and 4. This was 
exemplified by mannerisms, postur- 
ing, grimacing, stereotypies, pacing, 
and episodic aversion. Depression was 
infrequent, and disinhibition was 
rarely reported, although the descrip- 
tions of daily behavior indicated 
impairment of normal social control. 
Patients in all four of the schizophren- 
ic groups showed some degree of 
impaired social conduct and judgment 
(carelessness of dress and personal 
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toilet, slqqey eetinz habits, etc), most 
pronounced in groups 3 and 4. Most of 
the patiencs howed little abnormality 
in basic meatal status testing, at least 
te the deg-ee of testing routinely per- 
fermec by a climician in consultation. 
Cocperation was variable in all sub- 
jecte bat was far better in groups 1, 2, 
and 3 than iz group 4. 


The results of ZEG testing (Table 1) 
reveal consid=rable variation. The pat- 
teras ranged‘rem within normal lim- 
its to severely abnormal because of 
bifpcntal ta-tz and delta activity. 
Althəush elnst half of the leukotom- 
ized zatierts nad a nistory of seizures, 
only two af the 2HGs showed epilep- 
tegenic actwity. No consistent pat- 
tern of EEG abnormality was noted; 
in fect. ia oly nine of the 16 leuko- 
temized patEmis cid the electroen- 
cephal@granher renark on frontal 
abnormalities. Though the number of 
abnormal EEGs was somewhat 
greacer in group 2 and group 3 
patients, tae resalts do not correlate 
with th= -Lnizal response of the indi- 
vidual patene, and both normal pat- 
terns and metbie abnormalities were 
present im sacierts of all three recov- 


ery rops 
Neurepeychplogical Testing 


Th>amoan of data from neuropsy- 
cholozieal tes-ing is far too extensive 
te >= reporsed here, but selected 
resul<s are worthy o° consideration. In 
general tems o «he subjects with 
extensive frontal eukotomy defects 
perfcemed remarkably well on the 
basic psyehdogwa tests. Though 
group 5 atm) subjects usually 
achieved ‘Le higaest scores, the dif- 
ference between their scores and the 
sceres cf s-ewp T rarely reached sig- 
nificance. Tae sores of patients in 
groups 3 and 4 were considerably 
poorer, but zroup 3 was consistently 
superior tə eraup-4, the nonleukotom- 
ized schizephr=nies. The low scores in 
these two graup= om some tests may 
represent am “institutional effect” or 
may refiect the severity of their ongo- 
ing schizovarenic disorder. 

Abmormaitr of attention is fre- 
quently eted as an effect of both 
schiacphrenia and frontal pathology 
and was thoreughly evaluated. Clini- 
cal impression <«f the patients in 
groups _ theach 4 suggested abnor- 
mal attentien. but the results of many 
separate tests of attention showed no 
significent iifference between the 
leukesemizec and tke normal control 


greuns. Sehicephr=nic control groups 
covarec with ast difficulty. One pos- 
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Table 1.—EEG Results 


Normal 
Group 1: best re- 
covery 
Group 2: moderate 
recovery 
Group 3: no re- 
covery 


No. of Criteria 


2 
| Il Wl V 


First 64 


Borderline 
Bifrontal 





Abnormal 
Bitrontal 
Slow 


Seizure 
Activity 


Theta 


Second 64 


Fig 1.—Results of Wisconsin card-sorting test for three leukotomized grcups (1, 2, and 3) 
and normal control group (5). After three categories had been ouflined to patient 
(second 64 cards), performance by leukotomized subjects deteriorated in contrast to 


improvement by group 5 patients. 


sible explanation is that the rigid 
structure of the psychological tests of 
attention helps the patient with fron- 
tal lobe damage to direct his attention 
during the period of testing. 

Tests of language and visuocon- 
structive skills also showed that the 
most disturbed schizophrenic groups 
performed more poorly than the oth- 
ers, without clear-cut evidence of 
frontal damage effect. Even more sur- 
prisingly, many tests of serial motor 
function, often considered strong in- 
dicators of frontal pathology, were 
included and routinely failed to identi- 
fy the leukotomized patients. 

In addition to the somewhat unex- 
pected negative results of many psy- 
chological tests, some striking positive 
results were demonstrated. Perhaps 
the most notable occurred with the 
Wisconsin card-sorting test,'™!? a task 
widely accepted as an important indi- 
cator of frontal defect. When the first 
64 cards were presented, in the man- 
ner proposed by Milner," none of the 
leukotomized patient groups were sig- 
nificantly different from the normal 
control subjects in the number of cate- 
gories achieved. In contrast, the non- 
leukotomized schizophrenics were to- 
tally unable to do the task. When 
additional information (identification 
of the three possible groupings) was 
offered for the final 64 cards, the 
normal subjects’ scores improved re- 
markably, while those of all three leu- 


kotomy groups deteriorated, as 
though hampered by the additional 
information (Fig 1). Statistical anal- 
yses indicated that these results were 
not affected by current levels of intel- 
lectual function. 

In summary, group 5 and group 1 
patients performed mest of the neu- 
ropsychological tests az similar levels, 
group 2 patients pezformed more 
poorly, and greup 3 and group 4 
patients did worst. Careful analysis 
suggested a leukotomy effect (in 
which all leukotomizeé patients per- 
formed somewhat belcw the normal 
control subjects but superior to the 
schizophrenic control subjects) in 
some of the tests, or a frortal damage 
effect (in which all groups were below 
the normal control greup), but most 
often a schizophrenic or IQ effect 
could be interpreted. 


CT 


The lesions demonszrazed by CT 
scanning were dramatic (Fig 2) but 
proved difficult to quantify. At the 
time this study was uncertaken, there 
was no accepted procedure for mea- 
suring the volume of an intracerebral 
lesion as demonstrated by the CT 
scan, and three separete techniques 
were devised and correlated. These 
included the following (1) A visual 
estimation (eyeballing) of the compar- 
ative size of the leukotomy lesions was 
performed by a radiologist. The lesion 
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Fig 2.—Computerized tomographic scans (slice 2) of two leukotomized patients illustrating 
difference in lesion size. Patient with large frontal lesions (left scan) made comparatively good 
recovery, whereas patient on right with very small leukotomy lesions made no recovery at all. 


Right and Left 


Slice 2 


Group 1: best re- 
covery 

Group 2: moderate 
recovery 

Group 3: no re- 
covery 


size of each defect in each hemisphere 
was classed as small, medium, or large 
based on the comparative size, and the 
subjects were then grouped (rank 
order). (2) Each individual lesion on 
each CT cut was outlined on tracing 
paper, the area measured using a 
l-mm grid, and a volume figure com- 
puted by multiplying the area on indi- 
vidual cuts by the distance between 
adjacent slices. Though offering only 
a relative value, this method provided 
a comparative quantification of the 
volume of destroyed frontal lobe tis- 
sue in each hemisphere. (3) A compu- 
terized counting method (pixel count- 
ing) was devised and used on each 
scan.’ An approximate outline of the 
area with decreased CT density could 
be made for each slice, the number of 
pixels within this area counted, and 
from these figures a relative size (nu- 
merical) of the total lesion ascer- 
tained. Pixel counting was performed 
separately for each slice and for the 
two hemispheres. 

In addition to the volume measure- 
ment, attention was given to the loca- 
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All Slices 


Abnormal Pixels 


Difference, 
Right and Left 
—_—_————FT!_Q&e 


Slice 2 All Slices 





tion of the lesions. Again, three meth- 
ods were used to locate the lesion 
within the frontal lobe as follows: (1) a 
simple, “eyeball” localization (high- 
low, anterior-posterior, medial-later- 
al) was determined for each frontal 
lesion; (2) a neuroanatomic checklist 
outlining many of the CT discernible 
neuroanatomical features was com- 
pleted for each patient with notation 
of pathologic involvement on a 0, 0.5, 
or 1.0 scale, and ratings for a given 
neuroanatomie entity were deter- 
mined as a composite score for 
involvement on each slice"; (3) consis- 
tent angulation of the scanning 
instrument allowed localization of the 
lesion based on anatomic landmarks 
appearing on specific cuts (cuts 2 
through 6 in this study). 

Each technique agreed that almost 
all lesions were located anterior rather 
than posterior; most showed sizeable 
low (orbitofrontal) destruction, al- 
though some also showed considerable 
tissue destruction in higher areas; and 
almost all of the lesions were medial, 
with only a few extending laterally. 


There was no correlation between a 
specific location of the leuketomy 
lesion and the clinical outcome. 

The data from the three studies of 
lesion volume agreed sufficiently so 
that only the computer measurement 
data are presented in Table 2. Marked 
variations in the size of lesion from 
one subject to the next are apparent, 
and some degree of correlation be- 
tween the volume of frontal lobe tis- 
sue destroyed and the clinical outcome 
became apparent. In general, the larg- 
er the volume of tissue destroyed, the 
more likely was the outcome to be 
favorable (response group 1). This 
simple correlation was not absolute, 
however. The possibility that the out- 
come was influenced by the lesion 
location was considered but could not 
be confirmed by the available data. 
Another, totally unexpected correla- 
tion did‘appear, however: asymmetri- 
cal frontal leukotomy lesions were 
more often associated with a good 
outcome than were symmetrical le- 
sions, whether large or small. Thus, 
some large, but symmetric, lesions 
were present in moderate recovery 
(group 2) subjects, whereas somewhat 
smaller but distinctly asymmetrical 
lesions were present in the best recov- 
ery group. In general, the larger the 
leukotomy lesion, the better the psy- 
chiatric outcome and the better the 
performance on psychological testing 
with the additional factor that asym- 
metry of lesions was more often asso- 
ciated with a good outcome than were 
symmetric lesions. Although the num- 
ber of subjects with asymmetric 
lesions was very small, we had no 
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evidence d-monstrating that a larger 
lesion in ei-her the right or left hemi- 
sphere was the crucial factor; it does 
appear, however, that asymmetry of 
the leuketamy sion in the low cuts 
(slice 2) w= an portant factor. 


COMMENT 


Eyaluatien of the neuropsychiatric 
residua of s1dividuals who had under- 
gone pretrantal tissue destruction as a 
testment “er schizophrenia about 25 
years earl=r provided some unex- 
pecsed results. In the first place, one 
theeretically umexpected, although 
previously recorded, result was that 
the demensirab:e neurologic deficit 
was negligi e. Most striking was the 
tetal absen-e of rontal release signs. 
Iz these Signs are actually products of 
frortal looedestmuction, it is apparent 
that damage te the anteroinferior- 
mecial perton of the frontal lobe (the 
site of the Enkotomy lesions) is not a 
crudal fector. Imasmuch as some of 
the lesions were very large (Fig 2), it 
is opvious that = sizeable amount of 
the “rental bbe can be destroyed with- 
out orodueizs basic neurologic deficit. 
In fact, both ourstudy and a review of 
the iterasuse suzgest that any major 
neurologie C=‘icit folowing prefrontal 
leukstomy -ndicates a complication 
rather thar a wsult of the proce- 
dure. 

The psychiatric residua proved dif- 
fieul: te evulaate. Each patient was 
diagmosed as schizophrenic before the 
leukatomy wes performed, and schiz- 
ophrenia we stil an obvious problem 
in most. Ewaluation of psychiatric 
residua wa further hampered be- 
cause the pationcs were selected for 
study on the basis of their current 
psycmiatrie status, thus producing a 
builtin hierarchy of psychiatric out- 
come. It aspears that the patient pop- 
ulation available for study probably 
suffered more severe psychiatric re- 
sidua tham woud be true for the entire 
greup of leakotomized patients. We 
tested omy 15 of more than 180 
patients taat had the procedure per- 
formed at tae Northhampton VA 
Medical Center. Fewer than 40 of the 
original zroup still receive care 
throwgh tae Nerthhampton facility. 
Whereas:some of -he missing patients 
may have deed and others moved to 
other areas af the country, it must be 
surmised tkat many leukotomized 
patients reeevered sufficiently to es- 
cape neec “er mgoing psychiatric 
care. Of course, seme of the 180 leu- 
kotomies may have been performed 
for mental disorders other than 
schizephreais. Unfortunately, we do 
not have saficient data to determine 
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the exact number of patients treated 
for schizophrenia by leukotomy at 
Northhampton, nor was our study 
designed to probe the usefulness of 
leukotomy in treating schizophrenia. 
It must be noted, however, that group 
1, the best-recovered patients, were 
able to function in society with only 
mild limitations and performed most 
mental status functions at the level of 
the matched normal control group des- 
pite (or because of) sizeable prefrontal 
lesions. 

There was little correlation between 
the EEG pattern and the size of the 
leukotomy lesion as measured by the 
CT scan. Again, the negative evi- 
dence, the lack of EEG alteration de- 
spite sizeable deep frontal lesions in 
some patients, was the most striking. 
There was little or no correlation 
between the presence of epilepsy and/ 
or the need for anticonvulsant therapy 
and the psychiatric response. Epilepsy 
did occur as a complication of leukoto- 
my but did not appear to be either 
beneficial or detrimental to the dis- 
ease status. 

Correlation of the psychiatric out- 
come with the leukotomy lesion as 
demonstrated by the CT scans, both 
volume and location, provided several 
interesting observations. First, the 
larger the frontal lesion, the closer the 
patient’s psychic state was to normal. 
Because of selection factors in our 
subject population (the total absence 
of any totally recovered patients), this 
correlation must be viewed with cau- 
tion, but in this study the patients 
with smaller leukotomy lesions 
showed poor recovery, whereas those 
with the largest volume of frontal 
tissue destroyed (particularly in the 
low orbitofrontal region) tended to 
recover best. Just as striking as this 
volume correlation was the indication 
that asymmetry was a factor. Four of 
the five patients in the best recovery 
group had asymmetrical lesions. Other 
patients with lesions of as great vol- 
ume but with symmetrical distribu- 
tion did not improve as much. It would 
appear that the location, size, and 
hemispheric asymmetry of the leukot- 
omy lesion may all have been impor- 
tant factors in the eventual outcome. 

One extremely important factor 
throughout the study was the pres- 
ence of schizophrenic symptoms in the 
total disability picture. Both the neu- 
ropsychiatric and the neuropsycholog- 
ical results appear to be influenced 
more by the schizophrenic symptoms 
than by the magnitude of the frontal 
lesions. Our attempt to control for this 
by using a matched, nonleukotomized 
schizophrenic group supported this 








observation. The ronleukotomized 
schizophrenic patients (group 4) con- 
sistently performed the poorest of any 
group on neuropsychological testing. 
The leukotomized group most compar- 
able to group 4 in schizophrenic symp- 
tomatology was group 3. the poorest 
recovery group, and these subjects 
had the smallest frontal lesions. 

At this point, however, a word of 
caution is indicated. This study offers 
no real proof that the leakotomy had 
any direct bearing on the eventual 
outcome for these patients, and leu- 
kotomy cannot be considered a treat- 
ment for schizophrenia on the basis of 
these data. The results, however, war- 
rant the performance of additional, 
better controlled evaluations of the 
long-term results of leukotomy in the 
treatment of schizophrenia. 
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Delta Waves in the EEGs of Patients 
With Intracerebral Hemorrhage 


Genjiro Hirose, MD; Mitsuo Saeki, MD; Hiroshi Kosoegawa, MD; 
Matsuhei Takado, MD; Teiji Yamamoto, MD; Akira Tada, MD 


è Localized polymorphic delta wave 
activity appears ipsilaterally in patients 
with ‘intracerebral hematoma without a 
shift of midline structures, regardless of 
the location of hematoma. Appearance of 
delta wave slowing after thalamic bleed- 
ing is quite variable, however, and may 
produce localized slowing or unilateral 
diffuse polymorphic delta wave activity. 
Unilateral diffuse polymorphic delta wave 
activity is seer in patients with larger 
hematomas of 30 mL or more, which 
cause a shift of midline structures. The 
shift of the midline structures, including 
the hypothalamus and surrounding struc- 
tures, is thought to be one of the main 
factors responsible for the production of 
unilateral diffuse polymorphic delta wave 
slowing. 

(Arch Neurol 1981;38:170-175) 


Ab underlying destructive lesion can 

produce localized delta wave ac- 
tivity on the EEG.*? Polymorphic del- 
ta waves can be seen with lesions 
involving white matter, the thalamus, 
and the upper brainstem.* The correla- 
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tion between a lesion in white matter 
and the appearance of polymorphic 
delta wave activity has been discussed 
in relation to the associated involve- 
ment of gray matter.‘ Little is known, 
however, about the mechanisms that 
produce either generalized or focal 
delta wave activity in response to a 
localized cerebral lesion. 

In order to determine the type of 
brain lesions that produce generalized 
or localized polymorphic delta wave 
activity in the EEG, we correlated the 
type and location of the EEG changes 
with the location of hematoma on 
computerized tomographic (CT) scans 
in patients with hypertensive intra- 
cerebral hemorrhage. 


SUBJECTS AND METHODS 


This study comprised 21 patients with 
hypertensive intracerebral hematoma in 
whom EKGs and CT scans were done with- 
in four days after the hemorrhage. 

The EEG was recorded with scalp elec- 
trodes placed according to the 10-20 inter- 
national system. The records were taken on 
a 12-channel EEG instrument. The EEGs 
consisted of a waking pattern in all 
patients and some brief segments during 
drowsiness and sleep in the majority of 
cases. 

The EEG results were classified into 
three groups according to the type of slow 
wave activity: group 1, unilateral diffuse 
polymorphic delta wave activity over the 
hemisphere ipsilateral to the hematoma, 
with preservation of alpha wave activity 
over the contralateral hemisphere (Fig 1); 
group 2, localized polymorphic delta activi- 


ty predominantly in the central or tempo- 
ral electrodes on the side of the hematoma 
(Fig 2); group 3, minimal focal theta wave 
slowing (Fig 3). 

The CT scans were made by a computer- 
ized tomographic scanner with a 256 x 256 
matrix. The cuts (slice width) were made at 
10-mm intervals parallel to a supraorbi- 
tomeatal line. The location of hematoma, 
the shift of midline structures, and the 
presence of ventricular hemorrhage were 
noted. The size of the hematoma was 
obtained by tracing the area of each cross- 
sectional image on the screen and multiply- 
ing the area by slice thickness. The summa- 
tion of each slice volume gave the size of 
the hematoma in milliliters. 


RESULTS 
Group 1 


Unilateral diffuse polymorphic del- 
ta waves were seen in nine of 21 cases 
(Table 1). Schematic representation of 
the maximal extension of the hemato- 
ma on CT scan is shown in Fig 4. In 
this group, asymmetry of the back- 
ground was noted in the awake trac- 
ing in two patients and in both the 
awake and sleep tracing in seven 
patients. The background activity on 
the side of the hematoma was always 
higher in voltage than that over the 
contralateral hemisphere, and the del- 
ta wave activity on the affected side 
was also higher in voltage than the 
contralateral background. Sleep spin- 
dles were seen in three of seven 
patients who had a brief sleep tracing 
in this group, and the spindle activity 
was always poorly formed on the side 
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Fig 1.—Unilateral polymorphic delta wave activity over right hemisphere ipsilateral 
to hematoma. Note preserved alpha wave activity over contralateral hemi- 
sphere. 


Fig 2.—Polymorphic delta wave activity over left central hemisphere ipsilateral to hematoma. 
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Table 1.—Group |: Cases of Unilateral Diffuse Polymorphic Deita Wave Slowing 





Ventricular 
Bleeding 


Location of Size, Midline 
Case Hematoma* mL Shift 








6 Sub 30.0 + — 


7 Sub + Put 23.4 + 





+ 






*Sub indicates subcortical; Put indicates putamen. 





Table 2.—Group 2: Cases of Localized Polymorphic Delta Wave Slowing 





Midline 
Size, mL Shift 


10 Thalamus 44.7 
2 


= + 
i + _ 
0 - + 


Ventricular 
Bleeding 


Location of 
Case Hematoma* 













1 
14 
15 Sub + Put 18.1 
17 Thalamus 14 


18 Thalamus 13.7 + + 
Mean, 22.2 


*Sub indicates subcortical; Put indicates putamen. 
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of the lesion, regardless of the loeation 
of the hematoma. 

The CT scans revealed a large 
hematoma, involving the subcortical 
white matter in four patients, subcor- 
tical white matter and putamen in 
four patients, and the thalamus in one 
patient. The midline structures were 
shifted towards the side contralateral 
to the hematoma in all cases except 
for one patient with a thalamic hema- 
toma of 9.4 mL (case 9). The size of the 
hematoma in this group varied from 
9.4 to 45.4 mL, with the mean size of 
the hematoma being 30.9 mL. 
Intraventricular bleeding was seen in 
three cases. The location of hematoma 
varied widely within the hemisohere. 
The only common finding on the CT 
scans of this group was the shift of the 
midline structures. Therefore, the 
shift of the hypothalamus or sur- 
rounding structures of the third ven- 
tricle was thought to be one of the 
main factors responsible for the pro- 
duction of unilateral diffuse poly- 
morphic delta wave slowing. Case 9, 
with a rather small thalamic hemor- 
rhage, was quite unique; thalamic 
bleeding could also be potentially 
responsible for the production of uni- 
lateral polymorphic delta wave slow- 
ing. 
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Table 3.—Group 3: Cases of Minimal Theta Wave Slowing 








Location of Midline Ventricular 
Case Hematoma Size, mL Shift Bleeding 
Subcortical 14.9 — — 













Thalamus 5.8 — + 


Putamen 3.6 _ - 
Mean, 8.1 


















=ig 4.—Schematic representation of computerized tomographic scans for group 1 at level of 
maximal extent of hematoma extension. Dark area shows hematoma and surrounding 
shaded area denotes edema. Shift of midline structures is noted in all cases. Numbers 


ndicate case. 
. 


4 Fg 5.—Schematic representation of computerized tomographic scans for group 2. Black and shaded areas 
der te hematoma and surrounding edema, respectively. No significant midline shift is noted. Numbers indicate 





173 


Arch Neurol—v4j 38, March 1981 Delta Wēves—Hirose et al 





Fig 6.—Schematic representation of group 3 computerized tomographic scans. No shift 


of midline is seen. Numbers indicate case. 


Group I Group I 
Thalamic Thalamic Thalamic 





Fig 7.—Comparison of computerized tomographic scans of thalamic hemorrhages from 
patients in groups 2 and 3. Extension of hematoma to hypothalamus or upper brainstem 
is less than that seen from group 1. 


Group 2 


Focal polymorphic delta wave slow- 
ing was noted in nine of 21 patients 
(Table 2). The hematoma was localized 
to the subcortical white matter in two 
patients, the putamen in two patients, 
the thalamus in three patients, and 
the subcortical white matter and puta- 
men in two patients (Fig 5). Of five 
patients in whom focal polymorphic 
delta wave activity was localized in 
the central lead, two had a hematoma 
in subcortical white matter and puta- 
men, two had a hematoma in the 
thalamus, and one had a hematoma in 
the putamen only. The same delta 
wave activity was seen in the tempo- 
ral lead in four patients, of which two 
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had a hematoma in subcortical white 
matter; one was in the putamen and 
one in the thalamus. The subcortical or 
putaminal hematoma did not neces- 
sarily produce a slowing over the tem- 
poral scalp electrodes, and the thal- 
amic hematoma sometimes produced a 
slowing as recorded at more distant 
temporal leads as well as at the closer 
central leads. Therefore, the location 
of hematoma on CT scan in this group 
did not necessarily coincide with the 
focus of delta wave slowing in the 
scalp electrodes. The size of the hema- 
toma varied from 13.7 to 44.7 mL, with 
the mean size being 22.2 mL. A mini- 
mal shift of the midline structures 
was seen in only two cases; however, 


there was no substantial midline shift 
at the level of the third ventricle or 
hypothalamus. Intraventricular bleed- 
ing was seen in four cases. As com- 
pared with group 1, the focal poly- 
morphic delta wave slowing seen in 
group 2 was produced by relatively 
smaller lesions (approximately 20 mL 
in size) having a variable location 
within the hemisphere without a sub- 
stantial shift of midline structures. 


Group 3 


Minimal focal theta wave slowing 
was seen in three patients (Table 3). 
All patients had alpha wave activity 
over both hemispheres. There was a 
tendency for the alpha wave aetivity 
on the side of the hematoma to be 
lower in voltage and occasionally 
intermixed with theta waves. 

The hematoma was localized in the 
subcortical white matter in one 
patient, the putamen in one patient, 
and the thalamus in one patient (Fig 
6). The size of the hematoma varied 
from 3.6 to 14.9 mL, with the mean 
size being 8.1 mL. No midline shift or 
intraventricular bleeding was noted. 

From the results seen in groups 2 
and 3, it would appear that localized 
polymorphic delta wave slowing may 
occur in the patients who have less 
than a 20-mL hematoma that does not 
cause a shift of midline structures, 
regardless of the location of the hema- 
toma within the hemisphere. There 
seems to be no relation between EEG 
changes and intraventricular bleed- 
ing. 

COMMENT 


In order to define the location of the 
brain lesion that causes either focal or 
generalized polymorphic delta wave 
slowing in EEG, we correlated the 
EEG findings with the location of 
hematoma on the CT scans in patients 
who had intracerebral hematoma. 


Localized Delta Wave Slowing 


In the patients from groups 2 and 3 
who had localized delta wave slewing, 
the mean size of the hematoma was 
less than 22 mL, and there was little or 
no shift of the midline structures 
noted. Therefore, it appears likely 
that the localized slowing was pro- 
duced by the hematoma and asso- 
ciated vasogenic edema that were sit- 
uated in the region of the thalamus, 


the subcortical white matter, or the ‘| 


putamen without associated shift of 
the midline structures. The focal poly- 
morphic delta wave or theta wave 
slowing was not necessarily loealized 
to the scalp electrodes overlying the 
hematoma. While there is general 
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agreement trai th= slowest and most 
irregularly hared waves of variable 
duration (aelymonphic delta waves) 
are more excucate in localizing a 
lesion, ir aut series, even focal poly- 
morphic det wave slowing was not 
always cor==ated with the location of 


Destructw= Brain lesions are often ` 


accompaaie# by a substantial amount 
of edeme. x our ries, some degree 
of serebral -ciema was present in all 
patients (F g 4 to 6). The edema, in 
part, coud >- respensible for the pro- 
duction ef <=lt@ wave slowing,’ but 
aceerding ts Gor et al’ vasogenic 
edema per e did not seem to be 
responsitle fer tae appearance of del- 
ta wave lowang. They suggested that 
marked edema of a cerebral hemi- 
sphere may oreduee unilateral poly- 
morphic del- waves by pressure on or 
displacemert of the deep midline 
structures. “ir results coincide with 
them findings 


Unitatera! Gifus= Delta Wave Slowing 


In the pa@=ns from group 1 who 
had unilatersl] diffuse polymorphic 
delta wave <owimg, the location of the 
hematoma was similar to that seen in 
the patients zom groups 2 and 3, but 
the mean sz= cf the hematoma was 
larger with per surrounding edema. 
In group 1, tære was also a marked 
shif= of the az diiae structures, includ- 
ing the byochalamus and the third 
ventricle in dl ases except the one 
patient who aad a hematoma in the 
thalamus wi-E omy a minimal midline 
shift. It appears, <herefore, that a 
hemstoma larmer than 30 mL in asso- 
ciation with surreuading edema may 
cause a substanical shift of the mid- 
line structure and be associated with 
unilateral dfas= polymorphic delta 
wave slowins 


Thalamic ame Hypothalamic Lesions 


It is of iaerest that the patient 
with the thvamic hemorrhage and 
without sab-tnt-al shift of midline 
struetures hac unilaceral diffuse delta 
wave slowinz This suggests that a 
thalamic lesba itself may cause uni- 
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lateral diffuse polymorphic delta wave 
slowing. In this case, however, the 
hematoma was found to extend direct- 
ly into the region of the hypothala- 
mus. It is, therefore, assumed that the 
direct extension of bleeding in the 
hypothalamic region might produce 
the unilateral diffuse delta wave slow- 
ing. This coincides with the EKG find- 
ings in eases of lesions of the posterior 
hypothalamus as described by Gloor et 
al.° In their experiments, thermocoag- 
ulated unilateral lesions of the poste- 
rior hypothalamus in two cats pro- 
duced some ipsilateral delta wave 
activity, which intermittently devel- 
oped into delta wave and spindle wave 
activity on one side that resembled 
changes resulting from a bilateral 
lesion of the midbrain reticular for- 
mation. 

The other three patients with thal- 
amic hemorrhage had focal slowing in 
their EEGs. In this group, two 
patients had polymorphic delta wave 


_slowing and the other patient had 


minimal focal theta wave slowing. The 
CT scans of these patients are shown 
in Fig 7. In all cases, the extension of 
the hematoma to the region of hypo- 
thalamus or upper brainstem was 
minimal as compared with the patient 
with the thalamic bleeding in group 1. 
It has been reported that posterolater- 
al lesions on the thalamus produce the 
most consistent unilateral diffuse po- 
lymorphic delta wave slowing.“ Ac- 
cording to Nakamura and Ohye, the 
delta wave activity was seen over the 
cortical projection area of the de- 
stroyed thalamic nucleus. In the study 
by Gloor et al,’ however, a thermoco- 
agulated lesion in the thalamus of 
cats, placed similarly as in the experi- 
ment by Nakamura and Ohye, re- 
sulted in variable delta wave activity 
in terms of amplitude, irregularity, 
and focality. Based on our experiences 
and Gloor’s results, it is suggested 
that appearance of delta wave slowing 
after thalamic bleeding is quite vari- 
able and a localized slowing may be 
produced as well as a unilateral dif- 
fuse polymorphic delta wave activity. 
The level of alertness may influence 
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or block the delta wave activity 
induced by a thalamic Esion; but in 
this series, awake EEGs with contra- 
lateral alpha wave backgrounds were 
analysed and this faccor is minimally 
responsible for the variability of delta 
wave activity. 

We must keep in mind zhat the EEG 
changes produced in patients with 
intracerebral hematoma could be the 
result of secondary ef-eczs due to the 
impairment of cerebral circulation, 
CSF circulation, metabolic, or humoral 
factors. To minimize thae factors, we 
selected only those petients who had 
EEGs and CT scans within four days 
after the clinical event; however, this 
does not exclude the cortribution of 
such factors completely. 


Spindle Activity and Thalemic Lesion 


Sleep spindles may often be pre- 
served in cases of thalamic lesions."* 
In this series, however, none of the 
patients with thalamic hematoma 
showed spindle activity. This may be 
explained by the fact taat acute intra- 
cerebral hematoma is tually asso- 
ciated with surrouncing vasogenic 
edema, and the resultirg lesion is 
large enough to interfere with the 
thalamocortical circuitry responsible 
for the production of spindle activity. 
This is compatible with an experimen- 
tal study by Andersen et al’ that 
states that these spindles originate 
from the rostral part o? tke thalamus, 
and removal of the ent re thalamus or 
marked edema in the thalamus abol- 
ished all the spindle act -vity in the 
corresponding hemisphere. 

The observation that a 1emispheric 
lesion with shift of the mdline struc- 
tures by hematoma produces poly- 
morphic diffuse delta weve activity 
ipsilateral to the lesion suggests that 
there is an interruption of some regu- 
latory systems from deeper structures 
such as hypothalamus or brainstem, 
which result in partial cortical de- 
afferentation. But the 2xect site and 
mechanism of the imterruption is 
unresolved. 
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Dissociative States With Abnormal Temporal Lobe EEG 


Multiple Personality and the Illusion of Possession 


M-Marsel Mesulam, MD 


è Twelve patients with clinical and EEG 
manifestations reminiscent of temporal 
lobe epilepsy reported symptoms of dis- 
sociative states. In seven of these 
patients, the clinical picture was consis- 
tent with multiple personality, whereas the 
other five had the illusion of supernatural 
possession. These cases suggest that in 
selected instances dissociative states 
may constitute complex behavioral mani- 
festations of chronic limbic epilepsy. 

(Arch Neurol 1981;38:176-181) 


[Dissociative experiences, such as 

multiple personality and demonic 
possession, are enigmatic and rare 
phenomena that are often attributed 
to psychiatric causes. Although the 
etiological mechanisms remain con- 
troversial, a relationship between 
these two conditions has been sug- 
gested on clinical grounds.” An asso- 
ciation of these dissociative states 
with epilepsy has been implied, but 
not elaborated. For example, pro- 
longed fugue states with behavioral 
alterations and subsequent amnesia 
may appear as a sign or even as the 
only clinical manifestation of psycho- 
motor epilepsy.*° Furthermore, par- 
oxysmal abnormalities in the EEG 
have been described in at least one 
case of multiple personality.’ Al- 
though the clinical descriptions sug- 
gest that many additional cases in the 
earlier literature were also epileptic,’ 
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this is difficult to prove since EEGs 
were not obtained and since hyster- 
oepileptic convulsions were considered 
common in cases of dissociative state. 
This report is based on 12 cases with a 
clinical picture reminiscent of multi- 
ple personality and supernatural pos- 
session. These patients had EEGs that 
displayed different degrees of abnor- 
mality, suggestive of focal electrical 
disturbance predominantly in the 
temporal lobes. The apparent associa- 
tion between these rare syndromes 
and focal disturbances of cortical elec- 
trical activity in regions of the brain 
related to the limbic system may pro- 
vide an insight into etiological mecha- 
nisms. 


REPORT OF CASES 


Each of the 12 cases reported here was 
seen at the Behavioral Neurology Unit, 
Boston, an outpatient clinic with a special 
interest in the psychiatric manifestations 
of epilepsy and other neurological disor- 
ders. In the period of approximately one 
year during which these 12 cases were 
seen, 307 patients were referred to the 
Behavioral Neurology Unit, and the ques- 
tion of psychomotor epilepsy was raised in 
61 of these. The EEG recordings were 
performed with the standard ten to 20 
scalp electrode placement. Hyperventila- 
tion, photic stimulation, sleep tracings, and 
nasopharyngeal leads were obtained from 
virtually all the patients. The EEGs were 
performed and interpreted by independent 
observers. 


Multiple Personality 


Case 1.—This is a 19-year-old, left- 
handed woman. She has never had a con- 
vulsion. Brief “absence” attacks were 
reported since the age of 12 years. At the 
present, the only experiences that could 
conceivably be attributed to seizures are 
poorly defined episodes of visual blurring 
and distorted color perception. These last 
ten to 60 minutes and occur once a week 


She is successfully attending a graduate 
course in journalism and holds a part-time 
job. Although there is no family history of 
epilepsy, she reports having suffered head 
trauma with apparent loss of consciousness 
at the age of 1 year. 

The EEG was abnormal on two consecu- 
tive determinations. One showed transient 
sharp waves and theta slowing over the left 
temporal leads, and the second showed 
intermittent sharp waves over central 
regions bilaterally and independently dur- 
ing drowsiness and light sleep, with a 
predominance on the left side. Results of 
neurological examination revealed no ab- 
normalities. 

Clinical notes, as well as the reports of a 
boyfriend, indicate that three autonomous 
personalities, with different tempera- 
ments and responding to different names, 
intermittently take hold of her conscious- 
ness. “Edna” (primary personality, the 
patient) is an intelligent young woman 
who is conscientious, dependent, and sug- 
gestible. “Linda,” the dominant second 
personality, gives free expression to hostil- 
ity and has apparently tortured animals 
and entered fights. “Hanna” has a diminu- 
tive role and personifies gullibility, imma- 
turity, and sexual vulnerability. The switch 
from one personality to another is abrupt 
and complete. For instance, toward the end 
of a psychiatric interview with Linda, 
Edna suddenly emerged and apologized for 
having missed the appointment, claiming 
total amnesia for the previous hour. Linda 
apparently behaves as a co-conscious 
observer when Edna is in control, but can- 
not interfere with ongoing activity. Edna, 
on the other hand, denies direct awareness 
of Linda, but surmises the latter’s experi- 
ences through written notes that they 
exchange. 

Edna and Linda have distinctly different 
styles of speaking. Edna has a high-pitched 
voice, frequently uses stereotypes and con- 
tractions, and writes with her left hand. 
Linda, on the other hand, speaks in a 
low-pitched and gutteral tone, uses precise 
articulation without stereotypes or con- 
tractions, and writes with her right hand. 
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Edna orejesis an image of naiveté and 
submissivemes:, whereas Linda imparts a 
sense 3f satcomiy and self-importance. 
These two aersenalties communicate by 
writing motes -oach other. The following 
notes were written alternately, but appar- 
ently with many hours intervening, by 
Edna ani da on the same sheet of 
paper. 


EpN. ment. l&ftnanded script): How 
come you œ betier than me in practically 
every. course .—. ? 

Lwa les Egible, right-handed script, 
apperenthy-sacten many hours later when 
she captu~=d consciousness): Scholastic 
endeavors cwe naturally to me. 

Exa Yea =ren’t that smart though. I 
wouldirt want io trade with you ever. 
Beceus® you ame a crael monster I'll never 
envy yeu. 

LINDe: Sear zrapes my child; we under- 
stand ene andher enly too well. I will 
always be eem nant. 


The patie: | we= given phenytoin, carba- 
mazepiae. pl em>barb tal, and psychothera- 
py. Alihoveh the dissociative episodes 
decrea=d «a nis regimen, the contribu- 
tion of 2a} therapectic component to the 
overall imarc*eemen: is impossible to 
assess. 

The HES is consistent with an 
underlrime seizure disorder even 
thowgh me -zonvulsions have ever 
occurred. Tte presence of autonomous 
personalites with individual commu- 
nica-iv2 stele, the fact that Edna has 
no direc: æareness of the experi- 
ences of Lida, whereas Linda is 
directly ecuscicus vf Edna, the com- 
municatien between the two by writ- 
ten nctes, and the emergence of a 
dom nan: seeond personality who is 
more aggsessive and independent 
mak> “hase very much like the 
classic af Miss Beauchamp 
deserit=é by Prinze,’ and fits well 
Janet’ cat==ory o° dominating som- 
nam duiisa_ 

Case 2.-Ih= is < 21-year-old, right- 
handed wemar— She kas never had convul- 
sions She perts kaving had auditory 
hallueinatiow= «churca bells), as well as 
frequen: exner ences of déjà vu and deper- 
sonal zazicm Sae is a troubled young 
women witl several osychiatric hospitali- 
zations and “aazy instances of outbursts of 
rage, assault cer theft, and arrest. 

The FEG sewed bicemporal spikes, pre- 
dominantly ™ e rig&t side. The results of 
neurclogieal «=ammation and computer- 
ized comogr=paic (CT) scan were within 
nermal Gri 

On ore »eeaswn, ste said that she had 
founc kerse& in a cifferent city where 
peopl2-callec te: by another name. She has 
no reeol =eaeae how she got there or what 
she had den= wea answering to the other 
name. Gn Biker eccasion, she found her- 
self wita £ weeily stick next to an uncon- 
scious maa ame surmised that she was 
responsie tar ne assault even though she 
recalled me eeta ls. She once held her psy- 
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chiatrist at knife-point for several hours 
and was then amnesic for the event. When 
she reverted to her customary self and 
heard about this, she apparently felt such 
remorse that she brought her psychiatrist a 
vial of her own blood. The emergence of 
multiple personalities was observed by a 
former roommate, who described two 
abrupt deviations from the patient’s usual 
self. One represents a childish little girl, 
the other a tough, angry, and threatening 
person. Although the customary self is 
amnesic for the activities of the other 
personalities, it has indirect knowledge of 
their existence because the personalities 
write notes to each other, as in case 1. 

The patient was given carbamazepine, 
but no response to treatment could be 
ascertained. 

This case forms a transition be- 
tween multiple personality and multi- 
ple fugue states. In contrast with 
patient 1, the different personalities 
do not seem to have an orderly recur- 
rence or autonomous existences. In- 
stead, there are periods of acting-out 
that are then not available to the 
consciousness of the customary self. 
This type of criminal fugue has some- 
times been described as typical of 
multiple personality in epileptics.* In 
some instances, her altered states are 
sufficiently prolonged that she can 
find herself in a different city, with a 
different identity, and answering to a 
different name. The length of such 
episodes makes it unlikely that the 
altered behavior is merely a reflection 
of an ictal confusional state. More- 
over, the fact that the different per- 
sonalities exchange notes and that 
abrupt transitions from one personali- 
ty to another occur are features quite 
characteristic of multiple personality. 
The EKG is distinctly abnormal. 


Case 3.—This is a 27-year-old, ambidex- 
trous woman. She has never had convul- 
sions, but reports frequent experiences of 
sudden dread, associated with epigastric 
distress, episodes of olfactory hallucina- 
tions (bleach or ammonia), dizziness, and 
often loss of consciousness. She denies the 
experience of depersonalization, but re- 
ports frequent feelings of déja vu. She is a 
highly capable young woman who has com- 
mand of English, German (her native 
tongue), Italian, and Latin, and who plays 
the flute well. 

The EEGs gave variable results. One 
showed sharp wave activity, predominant- 
ly on the right. Two subsequent EEGs were 
unremarkable. A fourth with nasopharyn- 
geal leads showed two very brief sharp 
wave discharges that emanated from the 
left nasopharyngeal lead and extended to 
the left anterior temporal region. The 
results of neurological examination were 
normal. 

According to her husband, the patient 
shows abrupt changes in ongoing behavior, 
and “personalities” that represent the 
patient at younger ages (4, 7, 16 years, etc) 


spontaneously emerge te talk to him. Each 
personality anncunces its intended age, 
and the patient’s overal behavior changes 
accordingly. For example, the younger per- 
sonalities have a better command of Ger- 
man than of English, shew a preference for 
the music of the 1950s although she now 
enjoys only classical masic), write better 
with the left hand, anc act in a manner 
more petulant and immature than is cus- 
tomary for the patient. These transforma- 
tions are not without inconsistency. For 
instance, a personality whe declared her- 
self to be 6 years old woulld write and speak 
with a vocabulary much too advanced for 
that age. The patient is ompletely amnesic 
for these episodes and Fer husband is the 
sole source of informatien concerning this 
unusual phenomenon. Om the other hand, 
the additional personalities probably share 
co-consciousness with tke customary self, 
since they can be called into existence, 
virtually at will, by her kusband. The vari- 
ous personalities apparently do not com- 
municate with each other by note. The 
patient calls the other persenalities “little 
people,” believes that they are each inde- 
pendent personalities who happen to share 
a common body, and does not appear par- 
ticularly mortifiec at beiag the source of so 
singular a phenomenon. 

Phenobarbital decreas2d the episodes of 
dizziness and loss of consciousness, but did 
not alter the disseciative phenomena. 


The number of different persenali- 
ties is potentially limitless, and the 
distinguishing variable is age rather 
than individual behavioral traces. In 
Janet’s terminology, his case would 
constitute an 2xample of complex 
somnambulism." The EKG is only min- 
imally suggestive of an underlying 
seizure disorder. However, the feel- 
ings of sudden dread, epigastric dis- 
tress, olfactory hallucinations, and 
déja vu are reminiscert of psychomo- 
tor epilepsy. 


Case 4.—This s a 37-year-old, right- 
handed woman. There is no history of 
convulsions in the patient or in members of 
her family. She reports =requent episodes 
of “staring,” memory lapse, and disorien- 
tation. She has sought ou-patient psychiat- 
ric treatment or several occasions for 
vague symptoms that have a depressive 
component. She completed college and has 
done very well in adcitional graduate 
courses. Although born a Jew, she is now a 
devout Roman Catholic with a strong 
awareness of the persecu-ion of the Jewish 
people. She is a prolific writer of poetry 
and short stories. Her manner of speech 
displays a high degree of cireumstantiality 
in her thought processes. 

The EEG shows rhythrric bursts of theta 
activity in the right temooral lobe during 
waking and a spixe focts over the right 
anterior temporal regior during drowsi- 
ness. Results of neurological examination 
were unremarkable. 

The patient referred herself to the psy- 
chiatric services with a chief complaint of 
“multiple personal ty” and provided a writ- 
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ten description of her condition and thera- 
peutic goals, 


I would like to fuse my three personali- 
ties. When I am in my first personality, 
colors all appear brown or more brownish 
in hue. I feel pain more intensely, ery more 
easily, relate more directly to other people 
with better perception of their emotions 
and have a more emotionally proper reac- 
tion to people. I feel alive and have a 
generalized fear and nervousness. Also, my 
sense of time is more urgent and I realize 
that I could die. This is the personality that 
I had when I experienced awful traumas 
and it is mainly blocked by fear. When I do 
snap into this personality, I feel intense 
fear and shakiness for a minute or so. 

My second personality is my usual one. I 
see all the colors, feel pain less sharply, 
treat people like objects and refuse to look 
at them. I feel that I am someone else who 
did not experience traumas and do not 
need to be afraid they will ever happen 
again. I feel I do not have much of a sense 
of mortality. I am smarter in this personal- 
ity but unresponsive. 

My third personality is color-blind 
always. I do not know where I am or who I 
am with when I snap into this personality. 
I do not like people and make obscence and 
sarcastic remarks. 


The patient was given phenytoin, but 
she did not comply with a drug trial. 


While the absence of amnesia 
makes this case an unusual example of 
multiple personality, it is impertant to 
emphasize the statement by Prince’ 
that amnesia is not a necessary com- 
ponent and that the fundamental fea- 
ture of the syndrome is the alteration 
of character. Such alterations are 
clearly describéd by this patient. The 
absence of amnesia results in a more 
coherent self-report. The EEG is con- 
sistent with an underlying seizure 
focus. Furthermore, her religiosity, 
circumstantiality, and hypergraphia 
constitute a cluster of behavioral 
changes that is seen in patients with 
psychomotor epilepsy." 

Case 5.-This is a 27-year-old, right- 
handed woman. She gives no personal or 
family history of convulsions. Episodes 
characterized by the abrupt emergence of 
nausea, abdominal pain, fear, visual distor- 
tions, and frightening auditory and visual 
hallucinations are reported. Déja vu occurs 
frequently, depersonalization rarely. She 
has a history of anorexia nervosa and many 
recent psychiatric hospitalizations for sui- 
cidal ideation. The patient is successfully 
employed in a professional career that 
requires complex numerical skills. She has 
no history of head trauma or febrile sei- 
zures. 

An EEG obtained during an episode of 
abdominal pain showed focal paroxysms of 
spikes in the nasopharyngeal leads, more 
prominently on the right. Results of neuro- 
logical examination and the CT scan were 
normal. 
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The patient related the occurrence of 
dissociative episodes four or five years ago. 
At that time, she strongly believed that she 
alternated among two or three different 
persons, each with a different character, all 
simultaneously in existence, and each 
aware of the others. She even called herself 
“Susan-1” or “Suzan-2,” depending on 
which personality she represented. The “s” 
personality embodied a protecting and 
strong character, whereas the “z” personal- 
ity represented a defenseless child in need 
of protection. Although she now realizes 
that this must have represented her subjec- 
tive interpretation ef different tempera- 
mental states, she clearly states that four 
or five years ago she was convinced that 
there were two or three autonomous per- 
sons inhabiting the same body. 

Because dissociative states were no lon- 
ger present at the time of examination, 
their response to anticonvulsants could not 
be assessed. However, the abdominal pains, 
hallucinations, and attacks of fear re- 
sponded well to administration of pheno- 
barbital. 


At the time of the dissociative epi- 
sodes, this patient presented a clinical 
profile very much like that of patient 
4, in whom multiple personality was 
not associated with amnesia. The EEG 
in this case indicated partial epilep- 


sy. 


Case 6.—This is a 30-year-old, left- 
handed white woman. She gave no personal 
or family history of eonvulsions. There is a 
vague description of black-out spells. She 
also describes sudden distortions of color 
perception (things appear yellow-orange) 
that precede a temper outburst, as well as 
auditory hallucinations of hearing several 
conversations simultaneously. Multiple 
psychiatric hospitalizations have followed 
suicidal intentions. She completed college, 
but is now working as a janitor. 

The EEG shows paroxysmal theta and 
sharp waves over both temporal lobes while 
alert. Neuropsycholegical testing shows a 
verbal IQ of 104, a performance IQ of 103, 
and a memory quotient of 106. 

The patient described the feeling that 
there are two additional people inside her. 
One is a black girl named Mary, who 
emerges to the surface for very short peri- 
ods of time and who is aggressive and 
combative. Mary resembles a black china 
doll that was the patient’s favorite toy. An 
additional personality is characterized as a 
2-year-old boy with a gentle disposition. At 
least on one occasion, she looked at the 
mirror expecting to see a little black girl 
and was surprised to see her own reflec- 
tion. 

While receiving valproate sodium, the 
visual and auditory hallucinations de- 
creased, but the effect of this medication 
on the dissociative states could not be 
assessed. 


The absence of amnesia places the 
patient in the same category as 
patients 4 and 5. The patient appar- 
ently personifies different tempera- 
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mental states to such an extent that 
they assume psychological indepen- 
dence. The EEG is consistent with 
partial epilepsy. 


Case 7.—This is a 33-year-old, right- 
handed woman. There is no history of 
convulsion in the patient or her family. She 
reports frequent attacks of anxiety, deper- 
sonalization, and déjà vu. Multiple psy- 
chiatric hospitalizations indicate a diagno- 
sis of hysterical psychiatric reaction. 
Despite her borderline level of intelligence 
and absence of any intellectual interest, 
she writes extensively about God and 
moral precepts. 

The EKG during drowsiness shows mid- 
temporal spikes, more on the left. 

Her first question during her initial visit 
was whether it was possible to be “two 
persons in one.” She then explained that 
she felt as if she were two different per- 
sons. One is good and religious, whereas 
the second is the opposite. On further 
questioning, she explained that she really 
did not believe that these two were auton- 
omous but, rather, that they represented 
two aspects of her personality. 

Her behavior showed no alteration while 
she received phenytoin. 


This is the mildest case of dissocia- 
tion, since the patient can easily make 
the distinction between autonomous 
personalities and different tempera- 
mental states. Nevertheless, it is 
interesting that her opening state- 
ment in her first visit referred to 
being “two persons in one.” The EEG 
is abnormal and consistent with tem- 
poral lobe epilepsy. 


Possession 


Case 8.—This is a 26-year-old, right- 
handed Roman Catholic woman. She 
reports multiple episodes of altered con- 
sciousness associated with lip smacking 
and rocking movements. There are also 
panic episodes, auditory and visual halluci- 
nations, déjà vu, déjà vecú, and depersonal- 
ization. Many psychiatric hospitalizations 
became necessary after psychotic breaks, 
attacks of rage, and suicide attempts. Dur- 
ing her adolescence, she was institutional- 
ized for four years with life-threatening 
anorexia nervosa. She is now attending 
extension courses at the college level and 
obtaining mostly As. 

The EEG showed anterior bitemporal 
spikes. A CT sean and results of neurologi- 
cal examination are within normal limits. 

The patient stated her conviction that 
she is possessed by the devil. She feels that 
there is a demon in her body who cackles 
inside her head. She hears his voice telling 
her to do horrible things, ranging from 
throwing cups of coffee at other people’s 
faces to killing herself. During an episode 
of possession a priest was brought to see 
her, but she spit on the Bible he had 
brought along. She was subsequently taken 
through the rite of exorcism. She cannot 
recall the episode since she lost conscious- 
ness at the onset, but felt much relieved 
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wher she reeorered her senses. The priest 
then anncuneed that she had been exor- 
csed A conwessation with the patient was 
recorded: 


ParrentT I member feeling possessed 
at Mass ard | remember going over to see a 
priest...a præst coming to see me and 
sayimg thet he choughe | was possessed and 
referring me to another priest...and 
geing to see hmm. 

PSWSICL&N: What is possession? 

ParenT Seten takes over my body. 

PawWSICLeN: What dees that feel like, how 
de you knew” 

Patient He <alks tc me, he tells me to do 
terrible things. 

PuYSICIAN: re yoa actually, at those 
times, convinse! that Satan is in your body 
or do you ust -hink it feels that way? 

PecmnT | tink I was possessed. 


While recesmg several drugs, including 
phenrtoin, carbamazepine, phenobarbital, 
and acetazolanside {D amox), the episodes 
of panic, lp =macking, and possession di- 
minished in frequency. 


This patient was convinced that her 
body was pessessed by the devil. She 
was guite dear in stating that this 
Was mot us = metaphor to describe 
unaeeeptabk traits in her character, 
but a clea? carvictiea of being invaded 
by æ alien =xtity. 


Case 9.—-ToB is a 58-year-old, right- 
handed Ramar Cathoie man who had no 
prior tistory =f neurobgical or psychiatric 
impairment. An abscess of the right parie- 
toeecivital rexn was surgically excised 
and = did wel postoveratively despite a 
residal left wsual field deficit. Several 
months later,ñ -repor-ed experiences as if 
“my bead is esty,” “- have no thoughts,” 
“I feel hypnetized.” These feelings are 
associated with blurry vision, abdominal 
discamfort ser=ation of imminent death, 
insense fear, amd the conviction that his 
body = being sentrolled by external forces. 
Two rears afe surgery, he had a grand 
mal seizure thax prompted hospitalization. 
The patient eempletec eighth grade with 
difierty and works as a laborer. He was 
not urusually r-ligious, but become preoc- 
cupiec with rdigien acter surgery and 
started to wrive=xcess’vely even though he 
was vrtualy Il terate 

The EEG:showed a saarp wave and spike 
foeus mostly @ the right midtemporal 
area. The CT sean showed an area of low 
density in tnerizht paxietooccipital region. 
Neur> egical examination showed sensory 
extinczion en H= left. 

The patient kept vomminous notes con- 
cerning: his -speBs: 

%:45—insile re I am scared but I am 
going through = I try to live a good life, 
and I cry te have geod faith. 

119)-I feel ime the devil is trying to get 
in me. 

113)—While mading my Bible I’ve got a 
goed feelinz msde me 

In tæ course of his hospitalization, he 
frequently expressed the conviction that he 
was pessessed by the devil and that the 
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devil was playing horrible tricks with his 
body. When he was offered the alternate 
explanation that it might merely feel as if 
he were possessed, the patient repeated his 
conviction that the devil was actually 
inside his body. As proof for this demonic 
possession, he related frightening night- 
mares and thoughts of raping his own 
daughters. He kept repeating that there 
are “demons within me.” 

The patient did very well after receiving 
carbamazepine and phenytoin. The various 
ictal manifestations disappeared and he 
stopped believing that he was possessed. 


Patients 8 and 9 have several simi- 
larities. They share a literal belief in 
the reality of possession and they both 
have strong feelings of depersonaliza- 
tion and ictal dread. Their conditions 
responded to administration of con- 
ventional anticonvulsants. It is inter- 
esting that patient 9, the only man in 
the series, is also the only patient in 
whom the seizure disorder is not idio- 
pathic. 


Case 10.—This is a 23-year-old, ambidex- 
trous woman. There is no history of convul- 
sions in the patient or family members. 
She reports olfactory hallucinations (burnt 
rubber), sudden attacks of fear, and devia- 
tions of the head to the right. The experi- 
ence of déjà vu or depersonalization are 
denied. She had a very poor performance in 
school and can only hold menial jobs. She 
usually has a rather placid temperament. 

One EEG shows paroxysm of sharp 
waves, and another shows paroxysm of 
theta waves while awake. No localization is 
obvious. Psychological testing shows a ver- 
bal IQ of 98, performance IQ of 77, and a 
memory quotient of 84. 

She displays an unusually strong reli- 
gious involvement, including the belief 
that she has seen God, Mary, and the devil. 
She feels “different” at certain times. Dur- 
ing these episodes, she “can just tear the 
whole place apart, walk through walls.” 
When she feels that way, she can look at 
the mirror and not recognize herself, touch 
herself and not feel it. When asked for an 
explanation for these alterations, she 
volunteered the belief that she was mostly 
“the devil” at those times. The interview 
was recorded and she said, “I know this will 
sound weird and I never saw The Exorcist, 
but I did ask the doctor if he thought I was 
possessed. Do you think I need to get evil 
spirits out of me?” 

The response of her condition to pheny- 
toin and phenobarbital was difficult to 
assess, even though she reported a certain 
decrease in the frequency of the dissocia- 
tive episodes. 

In this case, the experience of dem- 
onic possession was much less intense 
than in the first two cases. However, 
many of the features are reminiscent 
of cases 8 and 9. 

Case 11.—This is a 29-year-old, right- 
handed woman. She reports the occurrence 
of generalized convulsions with loss of con- 
sciousness, but the details are vague. She 


also describes olfactory (rctten peanuts) 
and auditory hellucinatiors, dream-like 
states of unreality, and the f2eling that she 
is watching herself from the outside. She 
has had multiple psychiatric hospitaliza- 
tions, mostly for suicidal irtent. She is a 
very intelligent woman who ^as been drift- 
ing through the world without consistent 
jobs or interpersonal relatiorships. 

Several EEGs ere reported as showing 
“dysrhythmia” im left tenporal leads. 
However, the EXG was >erformed in 
another institution and neicher the trac- 
ings nor the final report wes available to 
us. Psychological testing showed a verbal 
IQ of 123, performance of IG of 119, and a 
memory quotient of 118. Results of neuro- 
logical examination were within normal 
limits. 

The patient says, “The devil, I know it’s 
inside of me.” This conviction is based on a 
voice that she heers inside aer head that 
tells her to do negative things. In addition, 
she also experiences maltidle personali- 
ties—one who wears bright @lors, another 
who wears dark colors. She calls them 
“different people within me,’ and says “I 
am there, and they are there and they are 
a part of me but it’s just like ene part of me 
becomes stronger and outveighs every- 
thing else. And, you know, two of them can 
exist at the same time and they can have 
conversations .. .” 

Response to medication cannot be 
assessed. 


e 

This patient combines zhe features 
of possession and multipE personali- 
ty. 

Case 12.—This is a 44-year-old woman. 
She reports having had ‘ull-blown grand 
mal seizures for the past ten years. The 
frequency is now two to thre seizures per 
year. She reports kaving had strong expe- 
riences of déjà vu, jamais vu, end deperson- 
alization. She has a history ef many psy- 
chiatric hospitalizations. Her psychiatric 
history includes sexual acting out, drug 
abuse, and multiple delusional states. She 
completed college as well as graduate 
courses on creative writing She writes 
extensively, and has practiced Presbyteri- 
anism, Judaism, ard Episeopalianism. 

The EEG shows bilateral spikes over the 
temporal lobes and surrcunding regions. 
The results of neurological examination 
were not remarkable. Psycholegical testing 
shows a verbal IQ of 134, a performance IQ 
of 104, and a memory quotiert of 120. 

On repeated occasions, she has believed 
that she was the Messiah and that she has a 
special mission to fulfill. Same of these 
episodes last for almost a rear. During one 
of these she betieved she was ealled by God 
to enter politics, ran for an important 
public office, and a most won the election. 
One subjective description she offers for 
these grandiose episodes is being “pos- 
sessed by God.” 

Phenytoin contrels the grand mal sei- 
zure, but its effects on the messianic states 
cannot be determined. 


Several authors stress the point that 
possession need not be demonic.’ The 
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experience of “ecstasy” can be consid- 
ered a form of beatific possession, and 
this patient seems to manifest it. 


COMMENT 


Each of the patients was initially 
seen in psychiatric consultation. The 
diagnosis of hysteria was considered 
in cases 1, 3, and 7 and that of schizo- 
phrenia in cases 8 and 12. However, 
atypical features in these patients, as 
well as in the other cases, prompted 
subsequent neurological evaluation 
that led to the discovery of the abnor- 
mal EEG. 

In these 12 cases, clinical syndromes 
reminiscent of multiple personality or 
possession emerged on a background 
of an abnormal EEG. Four of the 
patients (cases 1 through 4) had a 
colorful and dramatic clinical picture 
consistent with the classic descrip- 
tions of multiple personality. Another 
three were convinced that they were 
possessed, two by the devil (cases 8 
and 9) and one by a benevolent power 
(case 12). These seven patients dis- 
played the most florid symptomatolo- 
gy and volunteered the relevant 
details spontaneously. In the other 
five cases, the symptoms were either 
milder (cases 6, 7, 10, 11) or dormant at 
the time of the clinical interview (case 
5). With the exception of two cases 
with mild or questionable readings 
(cases 3 and 11), the EEG was distinct- 
ly abnormal, with a predilection for 
the temporal lobe. With three excep- 
tions (8, 9, and 12), there were no 
convulsions or* definite automatisms. 
In the absence of such motor manifes- 
tations, the description of these 
patients as epileptic may be ques- 
tioned. However, the occurrence of 
electrical temporal-lobe paroxysms 
and concomitant psychomotor phe- 
nomena in patients who do not display 
abnormal movement is well known." 
Thus, in these patients, the words 
“epilepsy” and “seizure” refer pri- 
marily to an abnormality in the EEG 
consistent with an underlying focus of 
pathological irritation. 

Multiple personality and possession 
are rare occurrences in contemporary 
psychiatric practice. Nevertheless, the 
experience of the Behavioral Neurolo- 
gy Unit shows that of 61 patients in 
whom the possibility of psychomotor 
epilepsy was raised, 12 gave a history 
consistent with these syndromes. Fur- 
thermore, a similar clinical picture 
was not encountered among the 246 
patients with other primary diagnoses 
who were seen during the same time 
span of approximately one year. Our 
clinic undoubtedly attracts a dispro- 
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portionately large number of referrals 
in whom severe psychiatric distur- 
bances occur in conjunction with epi- 
lepsy; nevertheless, the high incidence 
of these otherwise rare syndromes 
and their association with abnormal 
EEGs raise the possibility that multi- 
ple personality and possession may 
constitute one behavioral manifesta- 
tion of abnormal electrical activity in 
the temporal lobes. This conclusion is 
consistent with many other clinical 
series in which a large spectrum of 
behavioral alterations, ranging from 
unusual religiosity to hysteria and 
paranoid psychosis, has been attrib- 
uted to psychomotor epilepsy." ° Al- 
though focal EEG abnormality may 
occur in otherwise idiopathic hysteria 
or schizophrenia, the incidence of this 
appears to be quite low. In fact, in a 
study of 410 schizophrenic patients, 
focal EEG abnormality was found in 
only 1%." Nevertheless, the possibility 
must be considered that the associa- 
tion reported in our cases merely 
reflects the chance occurrence of an 
abnormal EKG in patients with other- 
wise functional psychiatric distur- 
bances. Some of the patients (cases 8, 
9, 10, and 12) were taking phenothia- 
zine compounds, so that some of the 
EEG abnormalities in these cases 
could conceivably be attributed to the 
effect of these drugs. Furthermore, 
since a suspicion of epilepsy was the 
basis for referral to our clinic, this 
sample does not rule out the possibili- 
ty that most cases of dissociative 
states remain free of any abnormality 
in their EEGs. 

Several instances of prolonged 
fugues have been described in epilep- 
tics.° However, the specific correla- 
tion between epilepsy and dissociative 
states has not been stressed, even 
though isolated cases with such an 
association have been reported. Most 
convincing is the case described by 
Horton and Miller,’ a 16-year-old 
girl whose EEG contained parox- 
ysmal discharges and abortive spikes 
and who showed a classic case of 
amnesic somnambulism with four dis- 
tinct personalities. There are at least 
five other cases in the literature in 
which a similar association with epi- 
lepsy can be inferred on the basis of 
the clinical description, but in which 
confirmatory EEG evidence is lack- 
ing. Sérgel, the case of von Feuer- 
bach, was an epileptic who showed a 
dramatic dissociation into decent and 
criminal personalities. The decent per- 
sonality was amnesic for the activities 
of its criminal counterpart, including 
one episode during which Sörgel 
chopped up an old woodcutter and 


drank his blood. Two other famous 
reports, that of Louis Vivé'’ and that 
of Ansel Bourne,” also contain evi- 
dence for multiple personality in the 
presence of a convulsive disorder. A 
similar association occurs in the case 
of Tucker and Shields.” Furthermore, 
Jackson’s celebrated patient Dr Z, 
who suffered from psychomotor epi- 
lepsy, also displayed unusual behav- 
ioral alterations. Jackson and Col- 
man wrote, “On another occasion 
there were postepileptic actions by Z 
during ‘unconsciousness, of a kind 
which in a man fully himself would be 
criminal, and must have led to very 
serious consequences had not, fortu- 
nately, his condition been known.” 
Thus, the case of Dr Z was probably 
the first published description of a 
person in whom multiple personality 
emerged on the background of psycho- 
motor epilepsy. There are two reasons 
for believing that the literature may 
underestimate this association. First, 
there was a common tendency to 
ascribe convulsions to hysteroepilep- 
sy, especially when they occurred in 
the presence of dissociative states.” 
However, as Gastaut has pointed 
out, many of these atypical convul- 
sions may well have been manifesta- 
tions of what would now be called 
psychomotor epilepsy. Second, in the 
absence of the EEG, patients without 
motor convulsions like the ones 
described earlier would pass unnoticed 
even if they had paroxysmal abnor- 
malities of cerebral electrical activity. 
Thus, the association of multiple per- 
sonality with epilepsy is probably 
higher than that suggested by a sur- 
vey of published cases. 

The relationship between epilepsy 
and possession is more difficult to 
surmise. Convulsions are very fre- 
quently described in cases of demonic 
possession.'? It is likely that most of 
these are of a hysterical nature, espe- 
cially since it is not unusual for the 
phenomenon of possession to spread 
contagiously among members of a 
group, and since epilepsy would 
almost certainly not manifest a simi- 
lar epidemiology. A second difficulty 
arises because the word “possession” 
has several distinct uses. It has been 
used to describe not only invasion by a 
spiritual entity, but also a state of 
inspiration and even the mere pres- 
ence of a disease state, especially epi- 
lepsy. Thus, in the frequently quoted 
passage from the New Testament 
(Mark 9:17-27), the “dumb spirit” who 
throws the man on the floor and 
makes him foam at the mouth seems 
to represent ordinary epilepsy, even 
though this passage is often quoted as 
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an exampl=«f demonic possession and 
its successtu! exorcism. As a conse- 
quence of ihe high frequency of hys- 
terical eom sions and a lack of uni- 
formity œ nomenclature, it is very 
dificult tc ascertain the association 
ef possess with epilepsy. Although 
the supers. ifious tendency in the past 
was 10 attuibute-epilepsy to possession 
by evil spīts, it is interesting that 
the cases ~eported here suggest that 
*ocal epilessy may in some cases lead 
to the illusion of possession. 

It is bæcming increasingly clear 
thet a bev ering variety of behav- 
ral chames occur in conjunction 
with parti! epilepsy located in the 
tempora! lsłæ." Although the precise 
reasons far this association remain 
speculative, several anatomical fea- 
tures of the temporal lobe deserve 
comment. First, the temporal lobe, 
end espeei= ly its medial portions that 
so often become the focus of psycho- 
motor epilepsy, contain not only struc- 
tures sueh as the fusiform and para- 
Fippocampæl-wymi (where complex sen- 
sory assaciat ons are formed), but also 
structures =uch as the amygdala and 
hippecam pas, which are pivotal com- 
ponents o the limbic system and 
which have direct access to the hor- 
momal, visesral, and motivational 
mecnanisn= of the hypothalamus.” 
Moreover, here are powerful monosy- 
rapti con® estions in the medial tem- 
poral lobe between sensory associa- 
tiom cortex and limbic structures.?*-2* 
Thus, the ital manifestations of tem- 
poral lobe epilepsy may be either 
purely sensory, as in the case of hallu- 
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cinations or illusions; purely affective, 
as in the case of spontaneous dread, 
panic, and sadness; or a combination 
of the two, as in the case of déja vu, 
jamais vu, depersonalization, or feel- 
ings of unreality. 

The pattern of anatomical connec- 
tions suggests that the temporal lobe 
is involved in the integration of affec- 
tive tone with sensory information 
and, perhaps, thought processes. Un- 
der usual conditions, the affective 
tone imparted to perception or 
thought is expected to reflect the sub- 
ject’s past experience, present inter- 
nal state, and the value of the relevant 
mental experience. In patients with 
temporal lobe epilepsy, this relation- 
ship may be severely disrupted by the 
presence of an autonomous and parox- 
ysmal focus of neural discharge. This 
focus may lead to unpredictable affec- 
tive coloring of mental activity and 
may disrupt the balance between 
affect on one hand and perception and 
thought on the other. Thus, in addition 
to ictal experiences such as hallucina- 
tions, panic, or déja vu, more complex 
and pervasive interictal behavioral 
changes may become established as a 
manifestation of chronic temporal 
lobe epilepsy. In some instances, these 
changes take the form of character 
traits, such as aggressiveness, relig- 
iosity, or humorlessness, and become 
incorporated into the fabric of the 
underlying personality. In other cases, 
these changes may be so drastic or 
may occur in such a manner that 
integration becomes impossible and 
dissociative states emerge, especially 
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Dichotic Listening in Crossed Aphasia 


‘Paradoxical’ Ipsilateral Suppression 


Gianfranco Denes, MD, Franco Caviezel, MD 


è in a 35-year-old right-handed man 
who had no personal or family history of 
left-handedness, left hemiparesis and 
predominantly motor aphasia suddenly 
developed following cerebrovascular ac- 
cident. Clinical and laboratory data, 
including computerized tomographic 
scan, showed a clearly defined right hem- 
isphere lesion. On dichotic listening test, 
a clear-cut right ear extinction was pres- 
ent. 

(Arch Neurol 1981;38:182-185) 


[ichotic listening (DL) tests have 

been, to our knowledge, rarely 
carried out in right-handed aphasic 
patients.’ Most of the patients dem- 
onstrated an impairment in reporting 
verbal material presented to the right 
ear, showing the so-called contralater- 
al ear effect or lesion effect.‘ A consis- 
tent minority of patients showed, 
however, a left ear extinction or “par- 
adoxical ipsilateral ear effect’?*-° in 
DL tests. Whereas the contralateral 
ear effect has been proved to be a 
consequence of a lesion interrupting 
the left geniculocortical pathway, the 
paradoxical extinction was seen, as 
suggested by Sparks and Geschwind’ 
and by Milner et al,‘ in the presence of 
a deep left-hemisphere lesion that 
extends to the point where the audi- 
tory pathway, after crossing the cor- 
pus callosum from the right temporal 
lobe, arrives in the dominant hemi- 
sphere. 

Studies on DL in cases of crossed 
aphasia have not, to our knowledge, 
been reported. This term’ designates 
a pattern of aphasia of adult onset 
following a right-hemisphere lesion in 
a right-handed person. Some 90 cases 
are reported." In the majority of the 
cases, however, a history of familial 





Accepted for publication May 24, 1980. 

From Clinica Neurologica dell'Università di 
Padova, Italy. 

Read in part before the Second International 
Neuropsychological Society European Confer- 
ence, June 28, 1979, Noordwijkerhout, Holland. 

Reprint requests to Clinica Neurologica 
dell’Universita, Via Giustiniani, 5, 35100 Padova, 
Italy (Dr Denes). 


182 Arch Neurol—Vol 38, March 1981 


sinistrality, a lack of complete right- 
handedness, or the presence of bilater- 
al lesions have made acceptance of the 
syndrome open to question. 

From a careful analysis of the 
reported cases, Brown and Hécaen” 
found only nine valid cases in which 
“the following criteria were satisfied: 
thorough language testing, a patho- 
logical lesion limited to the right 
hemisphere, absence of childhood 
brain damage, strong right-handed- 
ness, and a negative family history of 
left-handedness.” At least seven more 
cases'*'® (including unpublished re- 
port of G. Assal, MD) have since been 
described, to which the present case 
can be added. These patients usually 
show disorders of spoken language, 
with little difficulty in comprehension 
of spoken or written language. 

As for etiology, Boller'! points out 
that the great majerity of the cases 
are of neoplastic or traumatic origin, 
whereas most of the reported cases of 
aphasia following brain damage on 
the left side in right-handed people 
are of vascular origin. According to 
Boller, the distance effects due to the 
tumor or the bilateral lesions caused 
by the trauma would produce disor- 
ders of language that could be mistak- 
enly attributed to the lesion on the 
right side. 

A last point of difference between 
normal and crossed aphasia is the age 
of incidence: the majority of the 
patients with crossed aphasia are 
under 40 years at the age of onset, 
whereas the mean age of those with 
normal aphasia is generally over 60 
years. 

We report the result of DL studies 
in a right-handed patient in whom a 
typical pattern of crossed aphasia 
developed following right carotid ar- 
tery thrombosis. Also, we discuss some 
possible mechanisms of hemispheric 
specialization in such cases. 


REPORT OF A CASE 


The patient was a 35-year-old man. He 
had been hypertensive (blood pressure, 
180/100 mm Hg) for some years. He was 
ostensibly right-handed, and no instances 


of left-handedness were found in his fami- 
ly. 
In March 1978, he was admitted to anoth- 
er hospital because of abrupt onset of left 
hemiparesis (more marked in the upper 
limb) and aphasia, which was described as 
predominantly expressive. The speech dis- 
turbance occurred first, immediately fol- 
lowed by the motor impairment, without 
loss of consciousness. A carotid angiogra- 
phy showed an occlusion of the right inter- 
nal carotid artery 4 mm above its origin. In 
the following days the patient showed a 
steady improvement in both motor and 
aphasic deficits. 

When first seen in our department in 
November 1978, the patient was oriented, 
alert, and cooperative. His mood was 
appropriate, and short- and long-term 
memory were within normal limits. There 
was a left hemiparesis, more marked in the 
upper limb, with hyperreflexia and left 
Babinski’s sign. Results of sensory exami- 
nation, including two-point discrimination, 
were normal. No cerebellar signs were 
noted. Visual fields were normal to con- 
frontation. Results of ophthalmoseopic 
examination were normal. Left central 
facial paresis was evident. In December 
1978, a computerized tomographic (CT) 
scan (Fig 1) showed asymmetry of the 
lateral ventricles, the right being larger 
without shift. A large triangular area of 
hypodensity was evident in the right fron- 
toparietal region that extended from the 
cortex downwards, with slight involvement 
of the basal ganglia, and close to the lateral 
wall of the body of lateral ventricle. On the 
basis of the scan, a mapping of the lesion 
was performed according to the criteria of 
Mazzocchi and Vignolo," showing the 
boundaries of the ischemic damage on both 
a superficial and a deep level (Fig 2). 


Handedness Study 


The patient reported that he had been 
right-handed since childhood. His handed- 
ness was tested by means of the Edinburgh 
Inventory,'* which yielded a laterality quo- 
tient of +9. Informal testing of the 
patient’s relatives failed to show cases of 
left-handedness or ambidexterity. 


Neuropsychological Studies 


The patient’s first language examina- 
tion took place 20 days after the ictus. 
Spontaneous speech was limited to a few 
words intermixed with pauses. Articulato- 
ry disturbances, associated with phonemic 
paraphasias and with a mild pattern of 
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Fig 1.—Computerized tomographic scan obtained in December 1978 showing area of triangular 
hyrodensity in right frontoparietal region, which extends from cortex downwards, arriving close to 
lateral wall of body of lateral ventricle. 


agrammatism , were noted. Comprehension 
was@ood for seth words and sentences, but 
he seered “2 cf36 in tne shortened version 
of the Toker est.” Repetition was good 
fer letters, w rds, and short sentences, 
while he failed with sentences of more than 
five words. Fis ability to name was 
impaired (“our tems cf 20). Reading aloud 
was fairly welpreserred, with better per- 
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formance with sentences than with words 
and better with words than with syllables 
and single letters. Some verbal paraphasias 
(tablecloth instead of table) were noted. 
A second examination was performed six 
months later using an Italian version of the 
Goodglass and Kaplan battery.” Sponta- 
neous speech was of normal fluency and 
prosody, with correct use of grammatical 


parts and normal phrase length and with 
rare phonemic paraphaszs. The informa- 
tional content was provortional to the 
length of the sentence, but frequent 
anomic disturbances were present. The 
patient showed good comprehension in a 
word-discrimination test €20 of 20) while he 
scored five of 11 in a tes of execution of 
complex orders. He scored 26 of 36 in the 
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Fig 2.—Mapping of lesion, showing bound- 
aries of ischemic damage at both superfi- 
cial (triangles) and deep (lines) levels. 


Token test, which is below the minimum in 
relation to his age and educational level. 
On an automated sequence test, he per- 
formed well in spite of a marked difficulty 
in starting the sequence. He obtained the 
maximum score in the repetition tests. His 
performance in the object-naming tests, in 
contrast with the word-searching difficul- 
ties noted in his spontaneous speech, was 
good: he scored 25 of 30 in the responsive 
naming test, 95 of 105 in the visual con- 
frontation naming test, and 26 of 30 in the 
body-parts naming test. Reading and 
understanding of written language were 
good. Writing was good, too, with normal 
fluenc¢ and without any paragraphia. 


Related Cortical Functions 


No signs of apraxia were noted apart 
from a mild pattern of oral apraxia during 
the first stages of his illness. His drawing 
abilities, both spontaneous and on copy, 
were good. No signs of oral or written 
dyscalculia were present. On Raven’s pro- 
gressive matrice¥ 1938, he scored 48 of 60 
four months after the ictus. Two months 
later, a Wechsler Adult Intelligence Scale 
showed a verbal score of 67 and a perform- 
ance score of 45 with a total score of 112, 
corresponding to an IQ of 103. 

Finger gnosis was good. No signs of 
unilateral spatial agnosia were present. 


DL Tests 


Materials.—The tape used for these tests 
was that adopted by Mazzucchi and Par- 
ma, prepared following the technique 
suggested by Rubino.” Dichotic stimuli 
were recorded with a 5-s silence between 
stimuli. Digits within a sequence were 
separated by half-second intervals. The 
tape was played on a stereo recorder 
through stereo headphones; the output of 
the two channels was calibrated to about 70 
dB. 

Procedure.—Although an audiometric 
test was not administered to our patient, 
we checked the subjective loudness at each 
ear carefully. He was told to inform the 
examiner if at any time during the test he 
felt a different volume in the two ears. 
Furthermore, before testing we deter- 
mined his digit span monoaurally; six 
digits were reported correctly in both 
ears. 
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Our test was formed of three sets of 
stimuli presented dichotically; each set con- 
sisted of 12 pairs of stimuli. The sequence 
of sets was as follows: two digits, three 
digits, two words. In set 3, the items used 
were common two-syllable words. Before 
the first two sets, the patient heard two 
pairs of stimuli as practice trials. He was 
instructed to report what he had heard 
after each pair without time limits. No 
instructions were given about the order of 
report. In the middle of each set, ie, after 
the sixth pair, the headphones were re- 
versed. As regards scoring procedures, 1 
point was given for each item, digit, or 
word that he correctly reported; no guess- 
ing correction was adopted. 

The same test was repeated a few days 
later under the influence of selective atten- 
tion; the patient was instructed to recall 
the items presented in either his right or 
left ear, ignoring what he heard in the 
unattended ear. No instructions were giv- 
en about the order of report. Again, the 
performances of the two ears were com- 
pared using the same scoring procedures of 
the former test. The first set of stimuli 
(two digits) was used only as a practice 
trial. 


RESULTS 


The results of the series without 
focused attention were as follows: set 
1, 83% in the right ear (RE) and 75% in 
the left ear (LE); set 2, 38% (RE) and 
97% (LE); and set 3, 50% (RE) and 79% 
(LE). Results of the test with focused 
attention were as follows: set 2, 97% 
(RE and LE); and set 3, 58% (RE) and 
91% (LE). 

It can be seen that in the first trial 
his performance was good, without 
any notable difference between the 
two ears. In the second and third 
trials, a marked decrease in reporting 
both digits and words was present. 
This fact was by far more evident for 
the items presentec to the right ear, 
where the performance dropped to 
33% for digits and to 50% for words. 

When, however, the dichotic listen- 
ing test was performed with precued 
unilateral recall, his performance im- 
proved, showing a nearly flawless 
report in set 2, independent of the 
attended ear. In set 8, however, 
though his performance was 91% cor- 
rect in recalling words presented to 
the left ear, he was able to report only 
58% of the items presented to the 
right ear. 


COMMENT 


The present case seems to fit all of 
the criteria that are said to be neces- 
sary for a correct diagnosis of crossed 
aphasia: strict right-handedness with- 
out any history of familial sinistrality, 
absence of childhood brain damage, 
pathologie changes confined to the 


right hemisphere, and definite lan- 
guage impairment tested with thor- 
ough language examination. His 
aphasia involved spoken speech pri- 
marily, although the poor Token-test 
performance suggested mild compre- 
hension deficits. 

When language disturbances follow 
right hemisphere damage in a right- 
handed patient, the question must 
naturally arise whether they are real- 
ly expressions of involvement of ner- 
vous structures subserving language 
or if they could be the result of an 
acute, confusional state following a 
right hemisphere lesion. This latter 
point is not academic, since quite 
recently Mesulam et al’ described 
some patients in whom an acute con- 
fusional state developed following an 
infarct in the distribution of the right 
middle cerebral artery. In a recent 
review of disorders of higher cortical 
functions in acute confusional states 
of various etiology, Chédru and Gesch- 
wind found disturbances of language 
function in many cases that were 
often accompanied by disturbances in 
other cognitive functions. Our pa- 
tient’s language disturbances were 
present in the absence of other neu- 
ropsychological deficits. His attention 
was good, as shown by his normal 
digit span. His ability in calculating 
and drawing was maintained, and his 
IQ was well within normal limits. In 
addition, it is important to point out 
the cerebrovascular etiology, which is 
not likely to produce long-distance 
effects, especially eight months after 
its onset. The lack of right-hemi- 
sphere lesion signs as visuospatial 
neglect or constructional deficits is 
worth mentioning, since in our patient 
the right hemisphere seems to sub- 
serve only linguistic functions. At this 
point, it seems appropriate to remem- 
ber that Hécaen and Sauguet” found 
that a right-hemisphere lesion in left- 
handed subjects is characterized by 
the comparatively high frequeney of 
language disturbances, whereas dis- 
turbances of calculation, praxis, and 
visuognosis are similar to those found 
in right-handers with right-hemi- 
sphere lesions. On the contrary, a left- 
hemisphere syndrome in left-handers 
causes a language impairment similar 
to but of a less marked degree than 
that found in right-handers. Such lan- 
guage disturbances, however, are con- 
comitant with some other symptoms 
that are generally seen following 
right-sided lesions in right-handers. 
Another characteristic of these sub- 
jects appears to be a less marked 
intrahemispheric localization of the 
neurological loci subserving higher 
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cortial furetions. 

As fer a DL performance is con- 
cerned, the “ollew ng points are worth 
stressing: when the task was easy, he 
scored almmst perfectly with both 
ears, showiag neither dominance nor 
lesior eTect with increasing task dif- 
ficelt7, 1ew=ver, be showed a dramat- 
ie loss ir hissability to recall and report 
the tems presented to the right ear, 
shewme a lear-cit pattern of para- 
dosical =xtiaction 

Ine very ~ecent-study, Damasio and 
Damssie“ sound that an ipsilateral 
ext.netion @ DL can be found with 
deep supras=lviam lesions in the parie- 
tal ar parie-occcipital regions, in the 
left or righ. hamesphere close to the 
later. wentvicies, blocking the inter- 
hemispheric auditory pathway travel- 
ing trem -he oondominant hemi- 
sph2re to the >osterior temporal 
reg or of tae «cminant one. In the 
present case, the indings of CT scan 
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showing a deep lesion close to the wall 
of the lateral ventricle, although 
slightly more anterior than expected, 
seemed to indicate that the same pat- 
tern can be responsible for the ipsilat- 
eral extinction, which therefore is not 
at all paradoxical. A similar pattern 
was pointed out by Damasio et al,’ 
who found a right-ear extinction in a 
left-handed subject who was found to 
be right-hemisphere dominant by the 
Wada test,” and by Rubens et alè in 
right-handed aphasic patients follow- 
ing deep suprasylvian lesions. 

With regard to the effect of precued 
recall, it must be remembered”: that 
the degree of the dominant ear advan- 
tage usually is reduced by focused 
attention and increased by task diffi- 
culty. These considerations can ex- 
plain the lack of differences between 
the performances of the two ears 
when using digits and the noticeable 
bias when using words. Actually, set 3 
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Progressive Pontobulbar Palsy With Deafness 


Clinical and Pathological Study of Two Cases 


Jean M. Brucher, MD; René Dom, MD; Alfons Lombaert, MD; Herwig Carton, MD 


e Among the hereditary affections of 
the nervous system associated with deaf- 
ness, a rare condition called “progressive 
pontobulbar palsy with deafness” has 
been described. In this slowly progressive 
condition, hearing loss and vestibular are- 
flexia are almost always the first symp- 
toms, occurring in late childhood or early 
adulthood. Only 18 cases—some sporad- 
ic, several familial—have been published 
without a full report of pathological find- 
ings. The clinical and pathological data of 
two new cases—one familial, one sporad- 
ic—are described here. There are differ- 
ences from other forms of bulbar paraly- 
sis, lower motor neuron diseases, and 
some spinocerebellar hereditary affec- 
tions. In view of the homochrony and 
homotypy in familial cases and the patho- 
logical findings, progressive pontobulbar 
palsy with deafness appears to be an 
abiotrophic process with autosomal re- 
cessive inheritance. 

(Arch Neurol 1981;38:186-190) 


Twenty-four clinical syndromes in 

which a hereditary affection of the 
nervous system is associated with 
deafness have been described, among 
them a rare entity called “bulbopon- 
tine paralysis with progressive hear- 
ing loss.” Progressive neural hearing 
loss was frequently the first symptom 
of the disease and distinguishes it 
from the other progressive degenera- 
tive diseases of the motor neuron. In 
describing this disease, Colmant? 
stressed involvement of the visual 
pathways. According to Colmant, the 
syndrome was first reported by 
Brown in 1894.* Gomez’ also recog- 
nized this syndrome as distinct from 
other progressive degenerative dis- 
eases of the lower motor neuron. 
According to Gomez, no autopsy was 
performed on any of the patients who 
had had progressive pontobulbar pa- 
ralysis with deafness. A review of the 
18 reported cases disclosed a short 
note on one autopsy, but few details 
were provided.’ 





Accepted for publication April 2, 1980. 

From the Laboratoire de Neuropathologie, 
Université de Louvain, Brussels (Dr Brucher), 
and the Kliniek voor Neurologie en Neurochirur- 
gie, Universiteit Leuven, Belgium (Drs Dom, 
Lombaert, and Carton). 

Reprint requests to Laboratoire de Neuropa- 
thologie, av E Mounier, 52 (ANPG 5260), 1200 
Brussels, Belgium (Dr Brucher). 


186 Arch Neurol—Vol 38, March 1981 


Recently, we studied autopsy find- 
ings in two cases of progressive ponto- 
bulbar palsy with deafness. One case 
was familial and recently described in 
a short report®; the other was sporadic. 
In this article, the elinical and patho- 
logical data for both cases will be 
reported in detail. 


REPORT OF CASES 
Clinical History 


Case 1.—At age 17, this girl began com- 
plaining of deafness in the right ear, 
hoarseness, and difficulty in swallowing. 
These symptoms appeared suddenly fol- 
lowing a flu-like infection. Over the years, 
the deafness grew worse and eventually 
affected both ears. The patient complained 
of diffuse headaches end loss of weight. 
Her sight began to fail a few weeks prior to 
admission. 

The patient came from a family of 12 
children, seven boys and five girls. One 
brother, deaf since childhood, had “walking 
difficulties” and an “apathetic” face. He 
died suddenly in respiratory distress at the 
age of 19. A sister of the patient’s mother 
had been deaf since the age of 14. 

On admission, the patient was 25 years 
old. She was mentally normal and had a 
slightly ataxic gait. Olfactory nerve func- 
tion was normal. Eye examination dis- 
closed a vision of 20/200 bilaterally and 
atrophic optic discs. Motility and pupillary 
reflexes were normal. Bilateral paresis of 
the facial, pharyngeal, vocal cords, and 
sternocleidomastoid muscles was noted. 
The tongue was atrophic and showed fasci- 
culations. 

Coordination of limbs, strength, and 
muscle tonus were normal. The stretch 
reflexes were brisk. Babinski’s sign was 
evoked in the right foot; the response on 
the left was inconclusive. Abdominal 
reflexes were present. The sensory system 
was normal. No important abnormalities 
were found on physical examination. 

Motor conduction velocities of the ulnar 
and popliteal nerves were normal (50 and 
44 m/s, respectively). Fasciculations, fibril- 
lations, and sharp waves in several muscles 
of the four limbs suggested a diffuse ante- 
rior horn cell disease. No pathological fea- 
tures were found during muscle contrac- 
tion. 

The EEG showed diffusely abundant 
theta waves in the frontal and parieto- 
occipital regions. Plain roentgenograms of 
the skull and cervical spine were normal. 
Right carotid angiography, progressive air 
encephalography, and iodoventriculogra- 
phy demonstrated no abnormalities. A 
scintigram of the brain was normal. 

Routine examinations of blood and CSF 


gave normal findings. Sural nerve and 
rectal biopsy specimens were also normal. 
A muscle biopsy specimen (musculus quad- 
riceps) showed signs of denervation. An 
otovestibular examination disclosed bilat- 
eral perception deafness and total vestibu- 
lar areflexia. 

The clinical features remained un- 
changed during the following months; an 
intervening bronchopneumonia necessi- 
tated tracheotomy and assisted respira- 
tion. She continued to experience breath- 
ing difficulties and had to be assisted with 
a respirator. 

Eight years after the onset of the dis- 
ease, the patient died suddenly. Conscious- 
ness was normal until death. 

Case 2.—In this girl, hearing loss and 
difficulties in walking gradually developed 
at age 12. Her progress in school declined 
and she became withdrawn. Dysarthria 
and progressive loss of facial expression 
were noted. 

The only sibling, who was 8 years old, did 
not show abnormalities on clinical and elec- 
tromyographical examination. No similar 
cases were known in the family. There was 
no consanguinity. Evaluation five months 
after onset of the disease showed normal 
vision and eye movements as well as 
normal pupillary and accomodation re- 
flexes. Bilateral ptosis and slight anisocor- 
ia (left pupil dilated) were found. The optic 
disces were pale, and the retina was poorly 
pigmented. Bilateral paresis of the facial 
and masticatory muscles was present. The 
patient was totally deaf. Vestibular re- 
sponses to heat and rotation were absent. 
The gag reflex was absent, although the 
soft palate was not completely paralyzed. 
Dysarthria and dysphagia were prominent. 
The sternocleidomastoid muscles were 
weak and atrophic. The tongue showed 
fasciculations and atrophy. Weakness and 
hypotonia were found in the lower limbs 
with hyperreflexia and sustained ankle 
clonus. There was no Babinski’s sign. Coor- 
dination and sensation were normal. 

Electromyographic examination dis- 
closed fasciculations, electrical fibrilla- 
tions, and positive sharp waves in facial 
muscles and in both upper and lower limbs. 
The motor conduction velocity of the 
peroneal nerve was normal (49.5 m/s). The 
EEG showed slow waves and generalized 
paroxysms of 2 to 3/s bilaterally. Roent- 
genograms, including a pneumoencepha- 
logram, were normal. Brain scintigram 
was normal. A biopsy specimen of the 
anterior tibial muscle showed denervation 
atrophy. Sex chromatin was normal. 

The patient was discharged with a diag- 
nosis of progressive bulbar palsy resem- 
bling Fazio-Londe disease. The hearing 
loss was unexplained. Seven weeks later, 
she was readmitted for severe respiratory 
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distress anc eied a tew hours later, seven 
months soliowing tie onset of the dis- 
ease. 


Pataological Findings 


A geneakaatopsy was performed for the 
first ease omy In boch cases, an extensive 
examinator was made of the cerebrum, 
cerebellum, brainstem, and spinal cord 
(only the upper cervical segment in the 
first ease . 

Paraffim =Cioms were stained with cre- 
syl violet, Spielmeyer’s stain, Masson’s 
trichrome, l=matorylin-eosin, Holzer’s 
stain, Bodiam”. or Jasonero’s stain, Sudan 
black B, and PAS. Frozen sections were 
stained wit cresyl violet, Spielmeyer’s 
stain, Ho zee’s stain, and oil red O. Auto- 
fluoreseerce +f lipofuscin pigment was 
examined with altraviolet light on un- 
stained sctims. In the first case, the 
ultrastructure of the lipofuscin pigment 
was contrelledibypos mortem examination 
with the eleet»m microscope. 

Case 1.—I&x.mmat.on disclosed only nu- 
merous bi-atersl toci of bronchopneumonia 
with multip abscesses in the right lung 
and enlargec medias-inal lymph nodes. 

The brain weight, 1,315 g) showed slight 
diffuse atroohy wick some symmetrical 
Gilation of the wen trides. Signs of terminal 
anoxia were mtted n the cerebral and 
cerebellar h=mispheres. The transverse 
temporal zy~u= of H2schl showed no ser- 
ious atrophy `n the superior half of the 
chiasma aad ostie tracts, a slight pallor of 
the myelim æn fidrilry gliosis were not- 
ed. Architectaze and cell appearance of the 
lateral and melial geniculate bodies were 
normal, in spt=of a sight fibrillary gliosis. 
A few torpeeoes were found in the granu- 
lar layer of ‘he cerebellum. Prominent 
fibrillary glisss was noted in the white 
matter of the -ermis and flocculus (Fig 1, 
top and bette right. 

The maim histolagical lesions were 
located in the | rainstem and cervical cord. 
In the miebram, the inferior colliculi, the 
oculomotor aac trechlear nuclei, the lateral 
tegmental r&i ular ĉermation, the central 
gray mater and the substantia nigra 
showed atroph~ of the nerve cells, without 
marked reduetion in number, and slight 
fibrillary gliess. Fiber degeneration and 
moderate tibrikary ghosis were present in 
the lateral ard medial lemniscus, the 
medial longitu- inal fescicle, and the mes- 
encephalic trigemina roots (Fig 1, top 
left). 

In the pons, nerve cell loss and gliosis 
were prominer iv the locus ceruleus (Fig 
1, top cencem, the masticatory and main 
sensory næla =f the trigeminal nerve, the 
facial motor racieus all the vestibular 
nuclei, the »extral znd dorsal cochlear 
nuclei, the mticular formation, and the 
superior olives. The *ecial, vestibular, and 
cochlear nuclei and the superior olives were 
the most afest-d (Fiz 1, top right). Fibril- 
lary gliosis was neted ir the root of facial 
nerve, the m=cal lemmiscus, and particu- 
larly the lateral lemn scus. The brachium 
conjunetivem -nd brachium pontis, the 
central teznse=tal tract, the pyramidal 
traet, the absent nucleus, and its root 
were all norma. 

In the belb bss anc atrophy of neurons 
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Fig 1.—Case 1. Holzer’s stain of sections of brainstem and cerebellum. Fibrillary gliosis is 
present in following formations: top left, substantia nigra, medial and lateral lemniscus, 
lateral tegmental reticular formation, medial longitudinal fascicle, central gray matter, 
trochlear nucleus, and inferior colliculus; top center, medial and lateral !emniscus, locus 
ceruleus, pontile reticular formation, and medial longitudinal fascicle; top right, superior 
olive, facial motor nucleus and genu of facial nerve, vestibular nuclei, reticular formation, 
and (lateral to restiform body) cochlear nuclei and white matter of cerebellar flocculus; 
bottom left, inferior and accessory olivary nuclei, reticular formation, spinal trigeminal 
nucleus and tract, solitary tract, and nuclei along floor of fourth ventricle; bottom center, 
anterior horn, reticular formation, and central gray matter at lower enc*of bulb; bottom 
right, white matter of vermis in coronal section of cerebellum. 


with fibrillary gliosis were found in the 
spinal trigeminal nucleus, the medial vesti- 
bular nucleus, the dorsal motor nucleus of 
the vague nerve, the intercalated nucleus, 
the hypoglossal nucleus, the ambiguus 
nucleus, the reticular formation, the infer- 
ior olivary nucleus, and the dorsal and 
medial accessory olivary nuclei (Fig 1, bot- 
tom left). The gracile and cuneate nuclei 
were only slightly affected. Fibrillary glio- 
sis was also found in the medial longitudi- 
nal fascicle and in the solitary tract. There 
was no evidence of sclerosis in the medial 
lemniscus, pyramidal tract, spinocerebellar 
tracts, or spinothalamic tract. 

Some specific features were noted in the 
atrophied nuclei of the brainstem, especial- 
ly in the reticular formation. Degenerating 
neurons were surrounded by proliferating 
microgliocytes (neuronophagia) and many 
residual nerve cells appeared pale, swollen, 
and eosinophilic, with eccentric nucleus 
and a few Nissl bodies at the periphery of 
the cytoplasm (Fig 2). These cells were 
filled with densely packed neurofibrils, 
demonstrated by the reduced silver meth- 
ods. Generally, they contained very few 
lipofuscin granules, which were very 


numerous in the other nerve cells and even 
in the glial cells. Thus, the ballooned ap- 
pearance of these “diseased” nerve cells 
was not due to the accumulation of lipofus- 
cin, evidenced by the negative results of 
the autofluorescence and by the PAS and 
Sudan black B stainings. No abnormal fea- 
tures were noted in the fine structure of 
the lipofuscin granules examined with the 
electron microscope. 

The first cervical segment of the spinal 
cord was examined. The anterior horns 
showed marked rarefaction and atrophy of 
the nerve cells, fibrillary gliosis, and slight 
sponginess (Fig 1, bottem center). The 
ventral roots were atrophie and poorly 
myelinated. 

Case 2.—The brain weighed 1,100 g and 
showed signs of diffuse swelling with 
slight flattening of gyri and bilateral tem- 
poral and tonsillar herniatiors. 

In the cerebral and cerebellar hemi- 
spheres, diffuse anoxic changes were 
found. Fibrillary gliosis was noted around 
the lateral geniculate body, in the thala- 
mus, and along the lateral ventricles. The 
transverse gyrus of Heschl and the 
underlying white matter appeared normal. 
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Fig 2.—Case 1. Reticular formation of bulb. Left and top Fig 4.—Ventral cochlear nucleus (cresyl violet, original magnification 
right, Swollen nerve cells with eccentric nucleus and x132). Left, Case 2. Nerve cell loss and atrophy, numerous slightly 
scarce Nissl bodies at periphery of cytoplasm (hematoxy- stained glial cells. Right, Normal brain for comparison. 


lin-eosin, original magnification X420) Bottom right, 

Densely packed neurofibrils filling swollen nerve cell (Bod- 

ian's stain, original magnification x 420). Slight pallor of the myelin and fibrillary 
gliosis were present in the upper third of 
the optic tract. 

Fibrillary gliosis of the white matter was 
conspicuous in the vermis and flocculus. 
The granular layer of the cerebellar cortex 
contained a few torpedoes. 

In the lower part of the midbrain, the 
lateral lemniscus showed fiber degenera- 
Fig. 3.—Case 2. Holzer’s stain of sections of brainstem. Fibrillary gliasis is pronounced in tion and dense fibrillary gliosis (Fig 8, top 


following formations: top left, lateral lemniscus, central gray matter, lateral tegmental left). The nerve cells of the inferior colliculi 
reticular formation, and substantia nigra; top center, lateral and medial lemniscus, locus were abnormally small, but the gliosis was 
ceruleus, and pontile reticular formation; top right, spinal trigeminal tract and nucleus, mild. Moderate fibrillary gliosis was pres- 
vestibylar nucleus, and (lateral to the restiform body) cochlear nuclei; bottom left, ent in the central gray matter, lateral 
superior olive, facial nuclei and its emergent fibers, vestibular nuclei, and trapezoid tegmental reticular formation, and sub- 
body; bottom right, inferior olive, spinocerebellar tracts, reticular formation, solitary stantia nigra. (The oculomotor and troch- 
nucleus and tract, hypoglossal nucleus, and its emergent fibers. lear nuclei were not visible in the slides 
; examined.) 


Several sections of the pons showed a 
moderate reduction in the number of nerve 
cells and gliosis in the locus ceruleus, the 
nuclei of nerves V, VII, and VIII, the retic- 
ular formation, and the superior olives. The 
ventral and dorsal cochlear nuclei (Fig 4), 
the vestibular nuclei, the facial nuclei, and 
the superior olives were especially af- 
fected. Fibrillary gliosis was also promi- 
nent in the genu and root of the facial 
nerve, the masticatory root, the spinal tri- 
geminal tract, the trapezoid body. the 
medial longitudinal fascicle, and the lateral 
lemniscus (Fig 3, top center and right and 
bottom left). 

No abnormalities were noted in the 
brachium conjunctivum and brachium pon- 
tis, the central tegmental tract, the pyram- 
idal tract, the abducent nucleus, ør its 
root. 

In the bulb, the same alterations were 
present in the hypoglossal nucleus and its 
root, the dorsal vagal nucleus, the reticular 
formation, and the inferior olive with its 
accessory nuclei (Fig 3, bottom right). Glio- 
sis was also conspicuous in the solitary and 
spinocerebellar tracts. A few spheroids 
were noted in the emerging fibers of the 
hypoglossal nucleus and in the cuneate and 
gracile nuclei. The medial lemniscus, 
pyramidal tract, and spinothalamic tract 
appeared normal. A few nerve cells in the 
reticular formation of the pons and bulb 
exhibited swollen cell bodies with eccentric 
nuclei, central chromatolysis, and diffuse 
argentophilia. 
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Fig 5.—Cas2 2. Lumbar segment of spinal 
cord. Gegsneration of vestibulospinal 
tracts. Fobrillary clicsis in lateral columns 
ang mostly anterio- horns (with central 
sponganessa. Atrap oy of ventral roots. Top, 
Spielmesers stai Bottom, Holzer's 
stain. 
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Fig 6 —Age and s=x distribution of cases 
of progressive pontobulbar palsy with 
deafess. 


The spina! cord wes examined at differ- 
ent Jevels The cervical and thoracic seg- 
ments shewedamederate loss of myelinated 
fibers in -he ventral and lateral columns, 
with the exception of the anterior and 
lateral <ortieospinal -racts. In the lumbar 
segn ert, this fiber d2generation was not- 
ed only im the westibvlospinal tract. Fibril- 
lary 2limsss wes diffusely present through- 
out tne sp nal verd. The degenerated tracts 
contained numsereus large, sometimes mul- 
tinuclested, astrecyces and a few macro- 
phages around thetbleod vessels. The ante- 
rior hærs ef the crvical and thoracic 
segmeris wer» aimost completely lacking 
in nerv- ells and showed prominent spon- 
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Associated Neurological Signs in 
Progressive Pontobulbar Palsy With Deafness 


No. of Cases 


Lower motor neuron disease 10 
Respiratory disturbances 6 


Slight cerebellar signs 
Albuminocytologic dissociation (transitory) 
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No. of Cases 
Fig 7.—Involvement of cranial nerves in progressive pontobuldar palsy with deafness. 


giness, with formation of a few small 
cavities and large fibrillary astrocytes 
scattered throughout. Nevertheless, they 
appeared pale in the Holzer’s preparation 
because of the sponginess. The few 
remaining nerve cells were either normal 
or atrophic in appearance. Some of them 
were swollen, with an eccentric nucleus and 
central chromatolysis. These swollen nerve 
cells were diffusely argentophilic. The dor- 
sal nucleus of Clarke was normally myeli- 
nated, but nerve cells were reduced in 
number. The ventral roots were thin and 
almost devoid of myelinated fibers. At the 
lumbar levels, some fascicles of the ventral 
roots were also atrophied because of a 
moderate reduction in the number of nerve 
cells in the anterior horns (Fig 5). 


COMMENT 


In the cases reported here, a ponto- 
bulbar palsy syndrome appeared in 
late childhood or early adulthood. The 
first symptoms were bilateral neural 
deafness and vestibular areflexia, 
with subsequent lesions in several 
cranial nerves, including optic atro- 
phy, and in lower motoneurons, pro- 
ducing muscular atrophy. Mild cere- 


bellar and pyramidal signs appeared 
later. No mental deterioration was 
noted. Death was caused in both cases 
by respiratory distress, occurring in 
the first case eight years, in the sec- 
ond only seven months, after the onset 
of deafness, which was the initial 
symptom. 

Postmortem examinacion of the 
CNS in these two cases disclosed strik- 
ing morphological similarities. Patho- 
logical findings were mainly confined 
to the brainstem and spinal cord. In 
the gray matter, marked neuronal 
atrophy and reduction in the number 
of nerve cells were found in the ante- 
rior horns ef the spinal cord, in most 
of the lower cranial nerve nuclei 
(nerves XII, X, IX, VIII, end VII), and 
in the reticular formation of the 
brainstem. The first and second neu- 
rons of the auditory and vestibular 
pathways appeared to be most af- 
fected: severe reduction in the number 
of neurons and atrophy, with gliosis of 
the vestibular and cochlear nerve 
nuclei and the superior olives, and 
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the trapezoid body, the lateral lemnis- 
cus, and the restiform body. Although 
the inferior colliculi and the medial 
geniculate body were mildly gliotic, it 
must be stressed that the cerebral 
cortex in Heschl’s gyrus showed no 
important signs of abnormality. 

In the white matter of the brain- 
stem, mild degeneration, but no glio- 
sis, was found in most fiber tracts, but 
the pyramidal tracts were spared 
almost entirely. Partial fiber degener- 
ation and fibrillary gliosis were noted 
in the chiasma and optic tracts. Mild 
gliosis of the lateral geniculate body 
was also present, but there was no 
sign of neuronal atrophy. The striate 
cortex was normal. 

Although the clinical picture in 
these two cases has many features in 
common with the progressive bulbar 
paralysis of childhood described by 
Fazio’ and Londe,’ there are neverthe- 
less essential differences. Deafness 
and vestibular areflexia, which are 
always striking features and often the 
first finding in progressive pontobul- 
bar palsy with deafness, are never 
encountered in Fazio-Londe disease. 
Moreover, Fazio-Londe disease occurs 
in early childhood. 

Although optic atrophy, defective 
hearing, diminished vestibular excit- 
ability, and muscular atrophy have 
been described in some cases of long- 
standing spinocerebellar degenera- 
tion, ™ none ever was the initial sign 
of the disease as in the cases pre- 
sented here. 

Because of these differences, ponto- 
bulbar palsy with deafness would 
appear to be a nique syndrome, com- 
parable only to the “bulbopontine 
paralysis with progressive hearing 
loss” as described by Konigsmark.' 
Besides the two presented here, 18 
other cases have been described in the 
literature,**'**’ the first by Brown’? in 
1894. 

Progressive pontobulbar palsy with 
deafness appears to be a disease of 
late childhood and early adulthood. 
Besides sporadic cases, several famil- 
ial cases have been described. Females 
outnumber males by a ratio of 4:1 
(Fig 6). 

The first symptom in almost all 
cases is hearing loss. As the disease 
progresses, other cranial nerve in- 
volvement appears (Fig 7); almost all 
cases show signs of damage to cranial 
nerves VII, VIII, IX, X, and XII. The 
cranial nerves of the upper brainstem 
are less frequently involved. It should 
be stressed that no intraocular or 
extraocular palsies occur, but optic 
atrophy is found in 20% of the cases. 

Besides cranial nerve damage, some 
other neurological signs may be found 


190 Arch Neurol—Vol 38, March 1981 


(Table); pyramidal signs and lower — 


motor neuron disease as well as respi- 
ratory disturbances are present in 
almost 50% of the cases. It should be 
noted that damage to the brainstem 
reticular formation, as well as the 
atrophy and loss of anterior horn neu- 
rons in the thoracic spinal cord, are 
responsible for the respiratory diffi- 
culties. 

Most of the articles on this disease 
originated in Western Europe, with 
the exception of the first reported 
case, in the United States, noted by 
Brown.’ Nevertheless, a similar dis- 
ease seems to occur in other parts of 
the world. The 11 cases reported by 
Meenakshisundaram et al** in India 
might belong to the same group. 
These authors described a lower motor 
neuron disease in young individuals, 
some of whom suffered from hearing 
loss. We did not list these cases as 
progressive pontobulbar palsy with 
deafness because of the lack of 
detailed information. 

Several cases have been reported in 
Belgium by Van Laere, +°?" who 
made clinical reports of two families 
and one sporadic case and insisted on 
the unique disease pattern. Some 
authors,'®? therefore, refer to ponto- 
bulbar palsy with deafness as “Van 
Laere’s disease.” 

The etiopathogenesis of this disease 
is not known. The familial occurrence 
in 50% of the cases, the occurrence in 
both sexes, the homochrony and homo- 
typy of the clinical picture within a 
family, and the severe atrophy of only 
certain neural circuits suggest that 
progressive pontobulbar palsy with 
deafness is an abiotrophic process, 
apparently inherited as an autosomal 
recessive trait. 

After this article was submitted for 
publication, Alberca et al’* published a 
neuropathological study on their pa- 
tient, who had been described pre- 
viously”! and who died at the age of 27 
years. Those pathological data are 
quite similar to the lesions observed in 
our two cases, namely the severe neu- 
ronal loss in the spinal anterior horns 
and brainstem nuclei including the 
cochlear nuclei, with relative preser- 
vation of the inferior colliculi. 
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Cri Neurclogy 


Acqu eed Reversible Autistic Syndrome 


in Acute Encephalopathic Illness in Children 


G. Ackert De_ong, MD; S. Charles Bean, MD; Frank R. Brown III, MD, PhD 


© In seeking the neurologic substrate of 
the autistic syndrome of childhood, pre- 
vious: studies-have implicated the medial 
temper! lobe or the ring of mesolimbic 
comex locatd im the mesial frontal and 
temper! iabe. During an acute encepha- 
lopathi= iImess, a clinical picture devel- 
oped in three children that was consistent 
with irfaati= actism. This development 
was ersi} |=. tt wes differentiated from 
acquired epleptie aphasia, and the lan- 
guage disosc=r was differentiated from 
aphasia. One child had rises in serum 
hersesesintpex titers, and a computerized 
tomoge=pnic (C scan revealed an exten- 
sive lesioa o thetemporal lobes, predom- 
inamtly om the left. The other two, with 
similar cinial syndromes, had normal 
CT scans, amd no etiologic agent was 
definec. Thes= cases are examples of ah 
acquired anc seversible autistic syndrome 
in chilhood. emphasizing the clinical 
similarties: c bilateral medial temporal 
lobe Gisezse as described in man, includ- 
ing the Kliiver-Bucy syndrome seen in 
posien-ephaicic as well as postsurgical 
states. 

(Aref Neusc? 1981 38:191-194) 


e sutis: synd-ome in children is 

a distinet ve benavioral syndrome 
charac enizec by “ailure to develop 
social reat cnships, disturbances of 
verbal ard 1snrertal communication, 
repetit ve acti ster2otyped behaviors, 
and cisord@= ef attention including 
abnorma pseoccupation and resis- 
tanee t charze-™ The neurologic sub- 
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strate of this symptom complex is 
unknown. We have previously re- 
ported that pneumoencephalograms 
in a subset of children with the autis- 
tic syndrome showed medial temporal 
lobe damage, especially evident on the 
left side.’ We were led by this finding 
to explore the analogy between autis- 
tic symptomatology and that seen 
with medial temporal lobe disease in 
adult man and in experimental studies 
in animals (the Kliiver-Bucy syn- 
drome and the amnestie syndrome).' 
Boucher and Warrington noted the 
similarities between autistic behavior 
and the behavioral deficits reported in 
animals with hippocampal lesions and 
extended these observations by dem- 
onstrating (1) memory deficits in 
infantile autism similar to those 
found in the amnestic syndrome, and 
(2) perseveration in tests of alterna- 
tion and response to novelty, similar 
to findings in animals following bilat- 
eral hippocampal lesions." Recently, 
Damasio and Maurer have proposed 
that “the syndrome results from dys- 
function in a system of bilateral neu- 
ral structures that includes the ring of 
mesolimbic cortex located in the 
mesial frontal and temporal lobes, the 
neostriatum, and the anterior and 
medial nuclear groups of the thala- 
mus.”* Thus, while they include other 
areas, they also focus on medial tem- 
poral lobe. 

We report three cases in which 
striking autistic features developed in 
previously normal children in the 
course of an acute encephalopathic 
illness in which clinical evidence was 
compatible with involvement of func- 
tion ascribed to a temporal lobe locali- 
zation. In two of these, the etiology 
was not identified and the children 
eventually made a complete recovery. 
In the third, herpes simplex infection 
was verified, and extensive left tem- 
poral lobe necrosis was verified by 
computerized tomographic (CT) scan. 
We emphasize the complete reversibil- 
ity of the profound autistic sympto- 
matology in the first two cases, and 
the clinical correlates of extensive 
temporal lobe damage, predominantly 


in the left temporal lobe, in the 
third. 


REPORT OF CASES 


Case 1.—A 5-year-old, right-handed girl 
developed normally unti. the abrupt onset 
of restlessness and hyperactivity; within 
four days she had stopped talking, stopped 
feeding herself, withdrew from interacting 
with other children, became agitated and 
uncontrollably frightened with periodic 
screaming, and began walking on her toes. 
At examination three weeks after the 
onset, she was alert and cisplayed no motor 
or reflex abnormalities She sat, stood, 
walked, climbed onto a char, reached for 
objects, and manipulatec a reflex hammer 
and stethoscope. However, she was non- 
communicative, with no appropriate social 
responsiveness. She showed no interest in 
toys but was fascinated by chrome fixtures 
on the wash basin. She looxed blankly at 
the examiner and reached ovt to touch him, 
but with no evident emotional response, no 
relating, no smile, and no mimicry. She 
showed no recognition of or response to her 
mother. She followed no 2om mands, verbal 
or gestured. She was mute except to repeat 
“no” with perseveratior. Given a pencil 
and paper, she drew tha letter “H” (the 
first letter of her name) mechanically and 
with perseveration all acnoss the page. Left 
alone, she stood or sat argely immobile, 
often whimpering and rarely initiating 
any action, especially no urzosive or goal- 
directed action. At this time,she showed no 
fear or affection. 

Viral titers including neesles, tests for 
sedimentation rate, colc agglutinin, and 
heterophile, screening tests for drugs and 
lead, BUN tests, liver function tests, and 
tests for antinuclear antibocies showed no 
abnormalities. The CSF was normal, with 
normal protein and y-globul n, and had no 
viral antibodies for measles, varicella, 
herpes, and cytomegalovirus (CMV). An 
EEG showed episodic bursts of 1.5- to 3-Hz 
slow waves bilaterally, mor2 in temporal 
regions. A CT sean was normal. On psy- 
chometric testing in the Sixth week of 
illness, the Merrill-Palmer test with verbal 
items omitted indicated a mental age of 2 
years 7 months (at chronologic age 5 years 
3 months). Verbal testing was not possi- 
ble. 

Within two weeks, seme change was 
apparent. She began to put dbjects in her 
mouth and then in her mother’s mouth, 
though she showed no other signs of recog- 
nizing her mother. She begar to display an 
interest in a baby in the same room. A 
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Computerized tomographic scan of patient 3, 2% months after onset of illness, showing extensive low-density 
lesion involving temporal lobes and insular regions, predominant on left. 


week later she appeared to recognize her 
mother and the next day went to her 
mother spontaneously. About this time she 
began repeating irrelevant and apparently 
unmotivated phrases, such as “You are a 
devil, cut it out”; “you peed on my shoul- 
der”; “telephone”; and a day later, “I’m 
going to bite you.” This last accompanied a 
phase, of hyperactive and aggressive 
behavior: hitting, biting, kicking, and 
stripping her clothes off repeatedly. Repet- 
itive picking movements at herself and 
objects were prominent at the same time. 
She made fleeting eye contact, but still no 
appropriate social interactions. 

Three days later, she presented a strik- 
ing picture. She was hyperactive with very 
short attention span, running from one 
thing to another? momentarily interested 
in a variety of objects, manipulating each 
briefly then discarding it. She showed no 
interest in other children. She cried and 
screamed and jumped up and down when 
held restrained. She was incontinent and 
masturbated. When she did something 
wrong, she said “Stop that.” She was echo- 
lalic, repeating phrases. Spontaneous ver- 
balization was largely limited to counting 
“one, two, three, four.” Speech was sing- 
song. She failed to respond appropriately 
to all verbal commands and questions. 

Within one week after the stage just 
described, the picture had changed again; 
she was briefly cooperative, made eye con- 
tact, looked up briefly when her name was 
called, waved good-bye, and hugged and 
kissed her mother. She was able to express 
her feeling in speech: “I don’t want to go to 
bed.” At this point she still smeared stool, 
and her speech was perseverative. During 
the next eight weeks she made a full 
recovery and is normal at this writing, 
three years later. 

Case 2.-A 74-year-old, right-handed, 
previously well boy was admitted to the 
hospital because of the abrupt onset of 
bizarre and emotionally hyperreactive be- 
havior, including aggressiveness and un- 
provoked crying. He complained of being 
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ill, complained that his heart had stopped 
beating, and expressed fears that he was 
going to die. His behavior deteriorated 
over the next week. He began to strike out 
and bite at people. Though generally mute, 
on oceasion he articulated clear and well- 
formed, although bizarre, sentences. 

Results of initial physical examination 
were unremarkable. He turned quickly 
toward a voice but was very slow to re- 
spond to verbal questions. He followed 
simple commands but was frequently 
perseverative. He produced some jargon- 
like phrases. He was very hyperactive, 
striking out, punching, attempting to bite 
people, and violently bit his lip on a number 
of occasions. He occasionally seemed 
frightened and cried out but at other times 
laughed. Results of neurologic examination 
were otherwise normal, except for fre- 
quent blowing and mouthing movements 
and occasional right-sided facial twitch- 
ing. 

A CT sean with contrast enhancement 
and a sodium pertechnetate Te 99m brain 
scan were entirely normal. The CSF was 
normal. Viral cultures had no growth. Oth- 
er laboratory studies for metabolic, toxic, 
and infectious diseases were all unreveal- 
ing. An EEG showed diffuse, generalized 
theta and delta slow waves, with some 
right-sided temporal spikes. 

Behavior showed inereasing self-mutila- 
tion, aggressiveness, and mouthing behav- 
ior, the patient snapping and biting at 
people around him in a very animalistic 
fashion. He responded to no verbal stimuli 
but remained visually alert to his surround- 
ings. After two weeks, there was promi- 
nent dystonic posturing and waxy flexibil- 
ity in the left hand that decreased over the 
next week. In the third week, he seemed 
much less aware of his surroundings. He 
still had periods of screaming, kicking, 
rolling, and biting, but these were inter- 
spersed with longer periods of quiet behav- 
ior. His aggressive behavior was controlled 
with lithium carbonate. 

He was seen again four months later as a 


passive, uncommunicative youngster with 
a vacant stare. He did not talx; he was able 
to do some appropriate manipulatien of 
objects and occasionally threw objects 
overhand. Eye contact with the examiner 
was rare, though when spoken to, he would 
occasionally smile. When eandies were 
offered as reinforcement he initially 
appeared not to recognize their use; when 
shown that they were to eat, he accepted 
them but concurrently began to put all 
objects presented to his mouth. Behavior 
was quite rigid and stereotyped, but affect 
was flat. No negative or oppositional 
behavior was noted throughout the testing. 
During recovery, he displayed patterns of 
echolalia, stereotyped utterances, and a 
wide variety of inappropriate remarks, 
clearly articulated, but uninterpretable 
within the context in which they were 
uttered. When next examined nine months 
after the onset of the illness, ne had made a 
complete recovery and had returned to his 
regular classroom, where he was perform- 
ing successfully. 

Case 3.—An 11-year-old, right-handed 
girl had developed normally and was doing 
well in school until the age of 11% years. At 
that time, after a one-week illness charac- 
terized by upper respiratory infection fol- 
lowed by periodic vomiting and tempera- 
ture elevations, she was admitted to a local 
hospital with acute onset of marked lethar- 
gy. On admission she was stuporous and 
responsive only to painful stimuli. Results 
of laboratory tests were within normal 
limits except for the CSF, which contained 
71 mg/dL glucose, 166 mg/dL protein, and 
a cell count of 208/cu mm with 90% lympho- 
cytes. Herpes simplex titer in serum rose 
from 1:8 to 1:256 by four days after admis- 
sion. Antibody levels for mumps, varicella, 
CMV, rubella, and leptospirosis were nega- 
tive. Initial EEG showed diffuse left hem- 
ispheral depression, and the CT scan on 
admission was normal. 

During her three-week stay in the inten- 
sive care unit, her state of alertness grad- 
ually increased but she was then agitated 
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and aggressie and began self-injurious 
behavier, including had banging. She had 
shor attenton span both auditorily and 
visually, and:s=vere dysnomia with inabili- 
ty to identify =ommon objects and shapes. 
She speke ir Epetitive rote phrases with- 
Gat-speziferty=ind was able to follow only 
sample, gesiured, one-step commands. 

Approxemately 2% months after the 
onses cf the i_ness, there were tonoclonic 
seiztresimvclving the right upper extremi- 
ty with pemicis of staring and lack of 
arousalli-y. The EEG at this time showed 
evidence of EË temporal lobe slowing, and 
a CT seaa revealed a large, low-density 
lesion myolving virtually the entire left 
tempor=] obe and the anteroinferior right 
tempors| iai (Fig lı. Seizures were con- 
trolled wih paencbacbital and later with 
carbamazepine. 

Siz months -fter the onset of illness, she 
exhibited stexeotypies, withdrawal, and 
agiteted selfs. mulatory behaviors. Severe 
dysaonva with inability to name common 
items enc stapes and severe expressive, 
receptive, amc syntactic dysphasias with 
giobal eogniai-e dysfunction were found. 
Eearing we= normal dilaterally. Receptive 
language atil®ies fell to below the 18- 
month level Sae was able to execute some 
simp, Siagestep, gestured and unges- 
turec commands. She could repeat only 
three digi-s given to her auditorily. Spon- 
tamecus veriaiization was limited to per- 
severatverep tition of rote phrases with- 
out specificity Visua discrimination and 
Visual organwstiona! skills were relatively 
better presenved, testing at a 44-year-old 
level {I@ eqavalent, 0 to 40). With blocks 
she was alle oc build a bridge and gate and 
she was asle © copy a three-dimensional 
cube with peneil and paper. She also did 
well n -ertam areas of rote skills, eg, she 
was abl to eomnt to zen and to do simple 
Single-celoma additims and subtractions 
On pēpe. 

Darire the urse of a six-week inpa- 
tient renabiltutien program, she showed 
imprevement ™ several areas. There was 
an imereas it ~isual and auditory interests 
and «bility maintain attention, to imi- 
tate. and so e rn ‘through demonstration. 
Repeated attempis a% escape presented a 
serions behay-or proolem. She returned 
heme ard attendeda class for handicapped 
children. 

Two montis after discharge, she showed 
marked diminution in stereotypic and 
withcrawr beb=vior anc was able to main- 
tain eye concaet with the examiner. Her 

oc escape was also diminished. 
She was able ™ follow some simple, two- 
stepverva ccnemands without gesture and 
showed = marked reduction in repetition of 
rete ohms. Her responses to questions 
were mere appropriate. 

Fourtsen menths efter the insult, she 
had imprevec substantially. Her auditory 
and visual attention span was normal for 
her age She was able to ask appropriate 
questions aml to respond appropriately. 
She kas orly maid dysnemia, being able to 
nam= aspromimately 30% to 90% of com- 
mon ebhjects snf in spcntaneous speech has 
only o@asional worl-finding difficulty. 
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Case 
1 2 





Speech and spoken language 
Defects of articulation 
Pronoun reversal 
Echolalia 
Stereotyped utter- 
ances + + 
Inappropriate remarks 
Use of spoken language 
Regularly chatted 
spontaneously 0 0 
Regularly gave ac- 
count of activities 
in answer to ques- 
tions 
Language modalities other 
than speech 
Imaginative play 0 0 
Use of gesture oth- 
er than pointing 





















Language and Language-Related Functions* 


Case 









Developmental 
Case Receptive 
3 Aphasia 





Autistic 
Pattern 





















*Adapted from Bartak et al.’ 0 indicates lack of function; +, presence of function. 


However, there are persistent marked 
memory deficits. She is unable to remem- 
ber three objects after a few minutes. 


COMMENT 


These three children each demon- 
strated a full-blown autistic syndrome 
in the course of an acute encephalo- 
pathic illness. In two cases, encephali- 
tis was presumed but not proved, and 
in the third, evidence of herpes sim- 
plex encephalitis was obtained. The 
cases are presented as examples of an 
acquired and reversible autistic syn- 
drome in childhood, affording some 
insight into the neurologic substrate 
of that syndrome. 

The salient clinical neurologic fea- 
tures were limited to sociobehavioral 
and language abnormalities. By con- 
trast, motor, sensory, reflex, convul- 
sive, or vegetative abnormalities were 
absent or inconspicuous. The main 
abnormalities in behavior were failure 
of social responsiveness despite pre- 
served conscious alertness, failure to 
recognize persons, loss of communica- 
tive language and of all interpersonal 
communication, perseveration, inap- 
propriate emotional expressions dur- 
ing uncontrollable aggressiveness or 
blank apathy, restless hyperactivity, 
constriction of interest, and absence 
of purposive or motivated actions. At 
various times, repetitive movements, 
toe walking, echolalia, obsessive fasci- 
nation with objects, inappropriate, 
rote, stereotyped utterances, hyperex- 
ploratory behavior with fleeting at- 
tention span, masturbation, and per- 
severative speech were observed. This 
behavior pattern closely parallels that 
of the autistic syndrome. The distinc- 
tive behavioral abnormalities charac- 
terizing childhood autism have been 


recently summarized” as 


... failure to develop nermal social rela- 
tionships, developmental disturbances of 
verbal and nonverbal comm anication, and 
ritualistic and comprlsive behaviors 
(resistance to change ir reutine or sur- 
roundings, abnormal prececupation ...). 
Other important elinical signs are distur- 
bances of motility (stereetyped pove- 
ments, abnormalities of zai. and posture) 
and of attention. 


In our cases, the abnormalities are 
acquired and not developmental, but 
they clearly fit the crizical clinical 
features of the ehildheod autistic syn- 
drome. 

The language abnormelities in our 
cases are also characteristic of autism. 
Bartak et al compared autistic and 
receptive dysphasic yoangsters on 
several features of lanzuage func- 
tion.’* Their results, end the findings 
in our three children, are given in the 
Table. The results canfiœm that the 
language disturbance im the three 
children described here fits autism 
rather than dysphasia. 

The behavioral symptoms appear to 
vary qualitatively along a continuum 
of severity of the illness. For example, 
in the first case, the ehid was quiet 
and unreactive, though fally alert, at 
the depth of the illness; however, 
when improvement began (as judged 
by the return of langiace and some 
social responsiveness), she went 
through a stage of tremendous hyper- 
activity. 


Differentiation Frem 
Acquired Epileptic Aphasia 


Since our first two cases are similar 
in several respects to the recently 
described acquired epilestic aphasia 
of childhood,’™ it is worth emphasiz- 
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ing the differences between the pres- 
ent cases and that entity. (1) Our two 
patients did not have normal nonlan- 
guage comprehension; they did not 
respond to gestures, to persons, or to 
ambient situations. (2) Our patients 
had complete incapacity for social re- 
sponsiveness. (3) Our patients had an 
acute or subacute onset, rapid evolu- 
tion to profound deficits, and full 
recovery within months. 

In contrast, the patients with 
acquired epileptic aphasia have had an 
insidious or gradual onset, discrete 
aphasia with normal nonverbal intelli- 
gence, preserved response to gestures, 
and a prolonged course with slow 
recovery or various permanent dys- 
phasic deficits. Features shared by 
our patients and those with acquired 
epileptic aphasia are global attention- 
al disorders and generalized hyperac- 
tivity. We conclude that the first two 
cases cannot be subsumed under the 
diagnosis of acquired epileptic apha- 
sia. They may have the same relation 
to acquired epileptic aphasia that idio- 
pathic infantile autism bears to devel- 
opmental receptive aphasia.’ 


Evidence of Anatomic Localization 


Incase 3, extensive damage to the 
left temporal lobe and insula was seen 
by CT scan, with much more restricted 
involvement of the right insular 
region and right temporal lobe. The 
CT sean gave no evidence of medial or 
basal frontal lobe disease. In this case 
herpes simplex titers rose, supporting 
a presumptive diagnosis of herpes 
simplex encepRalitis. This case allows 
the suggestion that a major portion of 
the neurobehavioral syndrome seen in 
this child may be the consequence of 
acute extensive temporal lobe lesions, 
predominantly in the left lobe. More 
widespread disease cannot, of course, 
be excluded. Clinically, she had severe 
impairment of language function. She 
uttered rote phrases with persevera- 
tion, without evident communicative 
intent, but without defects of articula- 
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tion. These features contrasted with 
the better preservation of visuospatial 
skills (eg, the ability to copy a three- 
dimensional cube). These findings 
indicate that left hemispheral lan- 
guage-related functions were severely 
impaired, with sparing of right-hem- 
ispheral visuospatial functions. This 
correlates with the CT finding. Other 
striking features, including her lack of 
social interaction, lack of sustained 
attention, and agressive and impul- 
sive behavior, may be correlated with 
temporal lobe disease. 

In the other two cases, though the 
clinical syndromes were quite similar, 
CT scans were normal and anatomic 
localization could not be defined. Elec- 
troencephalograms showed bilateral 
diffuse slowing in both, but patient 1 
had slow wave bursts of greater 
amplitude in the temporal regions, 
and patient 2 at one point had parox- 
ysmal spiking localized to the right 
midtemporal region. These findings 
suggest that the temporal lobes may 
have been major foci of disease but 
provide no further information about 
localization. 

The behavior shown by these 
patients is commonly described as 
“postencephalitic.” We wish to em- 
phasize its similarity to behavior char- 
acteristic of the infantile autism syn- 
drome. In our cases, the behavioral 
syndrome was acquired at a clearly 
definable time, in the context of an 
acute encephalopathic illness, and was 
reversible. Case 3 alone provides data 
regarding the possible anatomic sub- 
strate for this behavioral syndrome 
complex, supporting in general the 
idea advanced by Hauser et al’ and by 
DeLong" that extensive medial tem- 
poral disease in children, perhaps par- 
ticularly on the left side, produces a 
syndrome having many of the charac- 
teristic features of the autistic syn- 
drome. Damasio and Maurer’ have 
advanced a similar interpretation, 
implicating mesolimbic structures in- 
cluding mesial frontal and temporal 
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Br ef Communications and Clinical Notes 


è% As im = >reviously described child 
with uniletera suadural hematoma, bilat- 
eral subdural thematoma in the adult can 
also be associated with reversible cho- 
rea. 
(Arca Nemr»i 7%84;3B:195) 


he varie] manifestations of chronic 

subdural aematoma include, 
ammg othess. dementia, headache, 
heriparess. fluctuating level of con- 
scioasaess, paty., stupor, and coma. 
We scrii = petient with chorea, not 
hither-o dæseribed in the adult. 


REPORT OF A CASE 


A 7year œd man had adult-onset dia- 
betes nd hac undergone left below-knee 
ampitetien “œ peripheral vascular disease 
with gengr=1e of the toes. While learning 
to use a prosthesis, he fell several times, 
striking lis 1@:d-2t least once. During the 
enswng th=e mnths, he was noted by 
family members te have become in- 
creasingly ecn“as=i. He was hospitalized in 
Octose> 13978. 

He wassdScieec with regard to place 
and perser, and demonstrated right-left 
conf snn 2edamp=ired verbal comprehen- 
sion of two-step commands. Speech fluency 
and namine = ilific= were normal. Proxi- 
mal and cStal portions of both upper 
extremities 2¥hibited nearly constant cho- 
reoa-hetod nevements that were, in part, 
responsib e `œ his inability to feed him- 
self. Sw. erthimg, supination-pronation 
movemen:s >: the hands were intermin- 
gled wih sem ur»osive movements of the 
hancs an] slouleers. Undulating move- 
men:s of he tomgue were usually present. 
All moto“ -estlessness subsided during 
sleep. Am a’ normal lengthening-short- 
ening reada manifested as bilateral 
paracenia was more marked in the lower 
extremities. Feleased perioral and grasp 
reflexes were =vitent. The neck was sup- 
ple. There += impzired coordination on 
the ingetmc «and knee-heel tests. The 
results of examination of the remaining 
systems wexe normal. Laboratory studies 
disclosed aermal -walues for the following: 
serum cacr, neagmesium, electrolytes, 
triiodothyreaime, thyroxine, erythrocyte 
sedimentsti«m rate, and BUN. Bilateral 
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Chorea as a Manifestation of Bilateral 
Subdural Hematoma in an Elderly Man 


Suresh Kotagal, MD; Eli Shuter, MD; Siman Horenstein, MD 


subdural hematomata were discovered by 
computerized tomography. There was sub- 
stantial compression of the lateral ventri- 
cles. Except for a hypodense biconvex zone 
in the left frontal region, the hematomata 
were isodense. Closed surgical drainage of 
the subdural spaces permitted the removal 
of approximately 80 mL of chocolate- 
colored fluid from each side. Postoperative- 
ly, there was substantial improvement in 
mental status. The choreoathetoid move- 
ments subsided completely. When exam- 
ined two months after discharge, the 
patient was cheerful, fully oriented, and 
walked independently. 





Top, Contrast-enhanced computerized 
tomographic (CT) scan demonstrating 
bilateral subdural hematoma with hypo- 
dense, biconvex left frontal loculation. 
Bottom, CT scan from postevacuation 
study with evidence of some reexpansion 
of ventricular system. 


COMMENT 


In this patient, the assumption of a 
causal relationship be:ween the chore- 
oathetoid movements and the bilater- 
al chronic hematomata is based on the 
lack of any associated metabolic de- 
rangements or structural parenchy- 
mal brain disease and the prompt 
resolution of symptoms after drain- 
age. Bean and Ladisch reported chorea 
in a leukemic child with left-sided sub- 
dural hematoma tha: resolved com- 
pletely after the latter’s evacuation. 
Their patient had, in addition, papilled- 
ema and shift of the midline structures 
to the right as disclos2d by computer- 
ized tomography. Further support of 
the possibility cf a caasal relationship 
between subdural nematoma and 
chorea is provided ty Gilmore and 
Brenner, who roted sich a movement 
disorder as a late 2omplication of 
right-sided subdural hematoma, with 
angiographically demonstrated mid- 
line shift. It is possible that in both 
our patient and theirs, extrinsic pres- 
sure on the brain cempromised the 
cerebral circulation, &ther to cortical 
areas 6 and 8 cr to subcortical struc- 
tures, thereby causing chorea. Lang- 
fitt et al’ demonstrated that transmis- 
sion of pressure to th2 brain from an 
extracerebral mass is more likely to 
occur if the convexity rather than 
concavity of the lesior encounters the 
surface of the brain. As in our patient, 
loculation may eonfer a biconvex con- 
figuration to subdural hematoma, 
thereby rendering it more liable to 
cause compression of the cerebral par- 
enchyma, to alter cortical and subcor- 
tical functions, and te evoke a move- 
ment disorder. 


Emily Bliss provided secretarial assistance. 
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Progressive Visual Loss due to Glioblastoma 
Normal Neuroroentgenographic Studies 


Thomas C. Spoor, MD; John S. Kennerdell, MD; David Zorub, MD; A. Julio Martinez, MD 


è A case of progressive bilateral visual 
loss of abrupt onset and rapid course is 
described. Extensive neuroroentgeno- 
graphic evaluation was normal, and the 
results of exploratory craniotomy were 
unremarkable, except for a slight ovality 
of the left optic nerve. A biopsy of the left 
optic nerve showed a glioblastoma, 
apparently originating in the anterior optic 
pathways. 

(Arch Neurol 1981;38:196-197) 


Progressive visual loss without a 

definable ophthalmologic cause 
may warrant exploration of the ante- 
rior visual pathways, despite normal 
neuroroentgenographic findings. This 
dictum has been a mainstay of neuro- 
ophthalmologic thinking.' However, 
according to some authors, the 
smallest prechiasmal lesions are de- 
tectable by refined roentgenographic 
techniques, and exploratory craniot- 
omy should not be done if these 
studies are normal, even in the pres- 
ence of progressive monocular visual 
loss.” 

We describe a patient with bilateral 
progressive loss of vision and normal 
results from an extensive neuroroent- 
genographic study. The only finding 
of exploratory craniotomy was a 
questionable fusiform dilation of the 
left optic nerve when viewed with the 
operating microscope. A histologic 
diagnosis of glioblastoma was made 
after biopsy of this structure. 


REPORT OF A CASE 


A 60-year-old healthy woman with a 
three-week history of rapidly decreasing 
visual acuity and bifrontal headaches was 
examined. The results of a prior neurologic 
examination, EEG, and computerized to- 
mographic (CT) scan were reported as 
normal. She had mild hypertension and 
adult-onset diabetes mellitus. 

The patient was alert and cooperative. 
Visual acuity in both eyes was at the level 
of finger counting at 61 em (2 ft), with 
absent color vision. Visual fields showed a 
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dense central scotoma with peripheral con- 
striction in the right eye and an inferior 
altitudinal defect in the left eye. Her pupils 
were equal in size and sluggishly reactive. 
Slitlamp examination, intraocular pres- 
sures, and extraocular motility were 
normal. Fundus examination showed mini- 
mal background diabetic retinopathy. The 
optic discs, vessels, maculae, and peripheral 
fundi were normal. 

Roentgenograms of the skull and CT 
scan (AS&E 512 matrix) were normal, as 
were the results of a medical and neuro- 
logic examination. Sedimentation rate was 
49 mm/hr, and bilateral temporal-artery 
biopsies were nondiagnostic. A trial use of 
prednisone alleviated the headaches and 
subjectively improved the patient’s vision; 
however, visual acuity and visual fields 
progressively deteriorated. The pupils be- 
came amaurotic; the optic dises and fundi 
remained normal. Visually evoked poten- 
tials were markedly diminished bilater- 
ally. 

Computerized tomography with en- 
hancement in coronal sections and polyto- 
mography of the optic foramina and sella 
were normal. Carotid angiography, metri- 
zamide cisternograpky, and pneumoen- 
cephalography with midline tomograms 
were also normal. 

In view of rapidly progressive deteriora- 
tion of visual function, we decided to surgi- 
cally explore the optic chiasm and prechias- 
mal regions through a right frontotempo- 
ral craniotomy two weeks after admission 
and six weeks after the symptoms 


Fig 1.—Optic nerves and anterior chiasm. 
Note slightly fusiform enlargement of left 
optic nerve (X) and normal-appearing right | 
optic nerve (O) with adjacent carotid |; 


artery. 


appeared. The optic nerves and chiasm 
were normal in color, size, and position. 
The left optic nerve was mildly flattened 
and widened, thought to be due to a mildly 
distended carotid artery (Fig 1). Despite 
the apparently normal appearance of the 
nerve but because of the profound visual 
dysfunction and amaurotic pupils, a biopsy 
specimen of the left optic nerve was 
obtained. The patient died five months 
postoperatively. Just prior to death, the 
patient had increasing dementia and 
became comatose. Permission for autopsy 
was denied. 


NEUROPATHOLOGIC EXAMINATION 


Microscopie sections of the subject’s 
brain, seven plastic-embedded sections, 
1 um each, were stained with toluidine blue 
and showed disruption of the myelinated 
fiber architecture, with a substantial 


increase in abnormal astrocytes (Fig 2). 
These astrocytes were pleomorphic, with 
hyperchromatic nuclei. Numerous corpora 
amylacea were present. 





it 


Fig 2.—Photomicrograph showing numerous disrupted myelin sheaths intermingling with 
bizarre atypical astrocytes (plastic embedded tissue, toluidine blue, original magnifica- 


tion x 250). 
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Fig ¢.—Electron photomicrograph showing deg 


Ultrastrectuel studies confirm the high- 
ly malignant nature of the tumor (Fig 8). 
Disruoted mye’ sheaths were separated 
by malignant astrocytes with redundant 
glial processes (Fig 2). The malignant 
astrocytes contained abundant cytoplasm, 
which was ñllec with glial fibrils and cyto- 
plasmic organelles (Fiz 3). These findings 
are compatible with the diagnosis of glio- 
blastama. 


>CGMMENT 


Primary gl>biastomas of the optic 
pathways are rare. Taveras et al 
founc only 34 optic nerve and chias- 
mal 2liomas am 2,000 gliomas from 
patieats of allages.° Primary glioblas- 
tomas of the optic pathways are not 
only very rae, but also progressive 
and uniform), fatal.’ Adult-onset glio- 
mas differ markedly from optic glio- 
mas cf childhend. which are character- 
ized by unpredictable, often slow 
growth ard limited mortality.'* Hoyt 
et al,* after reciewing the cases in the 
literature (ter cases) and five cases of 
their own, defined the syndrome of 
malignant optic zliomas of adulthood. 
The typical patient is a middle-aged 
man with visual loss that mimicks 
optic neuritis and that rapidly pro- 
gress2s ir fiv= to six weeks to total 
blindness, wita death occurring in six 
to nime months. The early symptoms 
of blurred viser and periorbital pain 
are accompamed by unilateral optic- 
dise edema arm wenous-stasis retinop- 
athy. The cmiralateral eye soon 
becomes simiErly involved, with sub- 
sequent tetal amaurosis. As the neo- 
plasm prcgresses, the hypothalamus, 
basal ganelioa, and internal capsule 
are nvaded and fatal neurologic 
involvement fllews.* 
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A more recent review’ reported 
three cases of necropsy-proven malig- 
nant optic glioma with the clinical 
course similar to those described 
above, but with normal-appearing 
optic dises and fundi. As with our 
patient, all of the patients described 
by Harper and Stewart-Wynne’ had 
bilateral progressive visual loss, ab- 
normal pupillary reactions, normal 
fundi, and rapidly deteriorating visual 
and neurologic function. 

We agree with Hamilton et alë that 
the initial site of tumor growth 
(chiasm vs distal optic nerve) deter- 
mines the unilaterality or bilaterality 
of the initial visual loss and the pres- 
ence or absence of distinctive ophthal- 
moscopic signs. A distal tumor will 
initially disrupt uniocular vision and 
cause ipsilateral funduscopic changes 
(disc edema, venous stasis). A more 
proximal location of the tumor in the 
chiasm initially results in bilateral 
visual dysfunction and a normal- 
appearing fundus. 

Extensive neuroroentgenographic 
examination was normal in our 
patient. Other authors report similar 
results of roentgenographic examina- 
tions in patients with glioblastomas of 
the optic pathways.*™-° In these cases, 
the diagnosis was subsequently made 
at craniotomy or necropsy. Of the 15 
cases reviewed by Hoyt et al,‘ only one 
(case 2) was diagnosed clinically. All 
three cases more recently reported 
were diagnosed at necropsy.’ 

Surgical exploration usually shows 
enlarged optic pathways, nerves, and 
chiasm, often with a violaceous or 
brown discoloration.*’ A negative sur- 
gical exploration with subsequent au- 





enerating myelin sheaths separated by meoplastic 
astrocytes. Redundant bundles of glial processes are seen (arrows) ( x 5,000). 


topsy diagnosis has been described 
previously.’ 

In our case, progressive visual loss, 
total amaurosis, and amaurotic pupils, 
indicated marked dysfunetion of the 
anterior visual pathways and justified 
taking a biopsy specimen from a sath- 
er benign-appearing optic nerve with 
minimal fusiform enlargement. Con- 
sequently, even with today’s tech- 
niques in neuroroentg2nographic di- 
agnosis, unexplained progressive 
visual loss may still warrant neurosur- 
gical exploration with biopsy of the 
optic nerve, even if no gross lesion is 
evident. 


Nonproprietary Name and 
Trademark of Drug 


Metrizamide—A mipaque. 
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Acute Epidural Hematoma Following Epileptic Seizures 


@ In cases of acute cranial epidural 
hematoma following trauma incurred dur- 
ing a major motor seizure, the symptoms 
and signs of the hematoma can be erron- 
eously attributed to the postictal state. 
Since delay in diagnosis commonly leads 
to a poor or fatal outcome, an expanding 
mass should be suspected when status 
epilepticus, focal seizures, or postictal 
neurological deficits appear in an epilep- 
tic who has not previously had these 
symptoms. 

(Arch Neurol 1981;38:198-199) 


Although epileptics are susceptible 
to head injury,” there has been 
little emphasis on the possibility of 
serious intracranial hemorrhage that 
results fromethe trauma often in- 
curred with major seizures. Early 
diagnosis and prompt evacuation of 
traumatic epidural hematoma before 
signs of brainstem dysfunction are 
often associated with good recovery.** 
Intracranial hematoma should be sus- 
pected when there is a history of head 
trauma and neurological findings sug- 
gestive of an intracranial expanding 
lesion. The obvious possibility of head 
trauma is frequently ignored in epi- 
leptics, and postictal stupor or neuro- 
logical deficits are commonly attri- 
buted to the direct consequences of 
the seizure, rather than to an intra- 
cranial clot. 
We report our experience with 
three epileptic patients in whom acute 
traumatic epidural hematomas devel- 
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oped after a major seizure, and in 
whom the diagnosis of an expanding 
lesion was not considered until signs 
of tentorial herniation and brainstem 
compression developed. 


REPORT OF CASES 


Case 1,—A 24-year-old epileptic man was 
brought to the emergency room in status 
epilepticus. Three months before this 
admission, he had been examined in the 
emergency room following a head injury 
that resulted in a linear parietal skull 
fracture. Recovery was complete. His sei- 
zure pattern was known to be of a general- 
ized tonoclonice type, reasonably well con- 
trolled by anticonvulsants. There was no 
history of status epilepticus or postictal 
focal deficits. Seizures were controlled by 
intravenous diazepam, phenytoin, and 
phenobarbital. One hour after admission, 
he was stuporous with left hemiparesis. 
Cranial nerve function, vital signs, and 
respiratory pattern were normal. 

Six hours after admission, a right third- 
nerve paresis developed, as did further 
deterioration of the patient’s mental sta- 
tus. Skull roentgenograms did not show 
any new fracture. Computerized tomo- 
graphic (CT) scan demonstrated a right 
epidural hematoma with a shift of midline 
structures. Shortly before surgery, he 
became deeply comatose with decerebrate 
posture. His pupils were unreactive to 
light. Surgical findings consisted of an 
acute epidural hematoma and a lacerated 
branch of the middle meningeal artery. 
There was no external sign of trauma, but 
the temporalis muscle was contused. Post- 
operatively, the pupillary light reflex 
returned, and decerebrate posturing disap- 
peared. He improved slowly, with moder- 
ate residual physical and mental disabili- 
ty. 
Case 2.-A 29-year-old man with von 
Recklinghausen’s disease and a major 
motor-seizure disorder was brought to the 
emergency room in a postictal state. The 
family reportedly observed the seizures, 
but denied head injury. The results of 
previous studies, including roentgeno- 
grams of the skull and CT scan, had been 


normal. His seizures had been described as 
the generalized tonoclonic type, with infre- 
quent occurrence during periods of anti- 
convulsant therapy. On admission, he was 
lethargic but easily arousable, with very 
mild weakness of the right side. No exter- 
nal evidence of head trauma was detected. 
His condition was unchanged for six hours, 
but the patient then became comatose, 
with extensor posturing on the right side 
and flexor posturing on the left side. He 
was treated with mannitol and dexametha- 
sone without notable improvement. Roent- 
genograms of the skull demonstrated a left 
temporoparietal fracture extending to the 
sagittal suture. The left pupil was dilated 
and unreactive to light, while the right 
pupil was in midposition and unreactive. 

A large left epidural clot was removed 
during surgery. He made a slow reeovery, 
with a mild residual right hemiparesis. 

Case 3.—A 30-year-old man with a histo- 
ry of generalized seizure disorder and alco- 
holism was brought to the emergency room 
after a major motor seizure. The family 
described his seizure as one of his usual 
major convulsions, without focal signs. 
However, in the emergency room he had 
four more seizures that began with clonic 
movements of the right arm and then 
became generalized. His medical history 
did not show any previous focal component 
in his seizure pattern. The patient respond- 
ed appropriately to noxioùs stimuli be- 
tween seizures. There was a bloody dis- 
charge from the left ear. Two hours after 
admission, the left pupil became dilated 
and unreactive to light; this was followed 
by rapid neurological deterioration, with 
unreactive pupils and extensor posturing. 
Roentgenograms of the skull showed a left 
temporoparietal linear fracture. 

The patient was treated with mannitol 
and dexamethasone and taken to the oper- 
ating room where a left epidural hemato- 
ma from a lacerated middle meningeal 
artery was evacuated. Cerebral swelling 
was evident during surgery, and the epidu- 
ral space was quickly obliterated by the 
swollen brain. Postoperative CT scan dem- 
onstrated brain edema, with mild shift of 
the midline structures. Marked intracran- 
ial hypertension was monitored and vigor- 
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ously but wmsuecessfully treated. The 
patient fied 3- days later. 


COMMENT 


Postital r=urclogical dysfunction 
usually cleas~within a few minutes to 
several bows, ‘eaving no evident 
sequelae. ocgh some epileptics 
may saffer from several different 
types cf sezares, the characteristics 
of their ieta =nd pestictal course sel- 
dom vary fre m one episode to another. 
When there i a ehange in the nature 
of the ictw or postictal state, the 
pessibilty œ a newly acquired lesion 
must te cosidered. This was well 
illustrased Ey the patient in case 1, 
who was firstxamimed during status 
epilepticus end in whom a postictal 
hemiparesis deweloped, neither of 
which Lad Feen present before. The 
pestictal parssis noted in case 2, 
althougn mii? wes also a change from 
the previeusl> recorced seizure pat- 
tern. Patienc 3 remained unconscious 
between semures, and no focal find- 
ings could be -licited. All four seizures 
that this pt-ent hac in the emergency 
room, hovewer, tad a focal onset not 
previously «kserved. Focal seizures 


carry the same clinical importance as 
that of postictal focal deficit in point- 
ing to the site of the pathologic abnor- 
mality, which was found in all of our 
cases. Convulsions are an uncommon 
manifestation of epidural hematoma 
alone,’ but the lower seizure threshold 
of the epileptic may lead to their 
appearance after acutely acquired 
lesions. 

There are many emergency room 
visits by patients who are experienc- 
ing seizures. The majority of them 
suffer minor head trauma during the 
seizure, most often characterized by 
superficial skin abrasions and scalp 
contusions, while a smaller number 
sustain skull fractures. External evi- 
dence of head trauma was noted ini- 
tially in only the third case. However, 
all three patients were observed to 
have soft-tissue contusions, and two 
of the three patients had fresh skull 
fracture at the time of surgery. In the 
first case, it is likely that recent trau- 
ma transiently displaced the edges of 
the old linear fracture, which resulted 
in laceration of the middle meningeal 
artery and hemorrhage at the fracture 
site. None of these patients had evi- 


CORRECTION 
Typesetting Errors and Word Substitution.— 


dence of parenchymal cerebral injury 
that was detectable on CT scan. Thus, 
the neurological symptoms and the 
clinical course of these patients were 
the result of brain compression by 
epidural clot. If an epicural hematoma 
is evacuated before brainstem func- 
tion is impaired or lost. morbidity and 
mortality due to the lesion is much 
reduced. 

This condition, as well as other hem- 
orrhagic complications of trauma, 
should be suspected whenever an epi- 
leptic patient is observed to have a 
postictal focal deficit, focal seizures, 
or status epilepticus not previously a 
part of his seizure patern. 
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In the article entitled “Choreic Movements Induced by the Use 
of Methadone,” published in the November ARCHIVES (1980;37:727- 
728), three errors were made. 

1. On page 727, in the first line of the article, the word 
“voluntary” should have been “involuntary.” 

2. On page 728, in the 28th line of the “Comment” section, the 
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word “our” was wrongly substituted for “this.” The sentence 
should have read, “Carbamazepine produced similar symptoms in 
this patient.” 

3. On page 728, lines 18 to 23 of the second column, inadvertent 
substitution of lines during typesetting produced a garbled sen- 
tence. The sentence should have read, “Studies in rodents have 
shown that although narcotics induce stereotyped movements 
apparently similar to those induced by neuroleptics, the move- 
ments respond differently to a variety of interventions.” 
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Letters to the Editor 


Presenile Dementia or Creutzfeldt- 
Jakob Disease 


To the Editor.—The letter from Dr. 
Phillip M. Green (ARCHIVES 
1980;37:676) was very instructive. Dr 
Takamiya and I discussed, in our arti- 
cle, the resemblance of presenile 
dementia to Creutzfeldt-Jakob dis- 
ease. We could not differentiate these 
cases completely from Creutzfeldt- 
Jakob disease. However, our conclu- 
sion was that these cases were much 
different both in clinical course and in 
neuropathologic findings and the pos- 
sibility of a new disease entity was 
suggested. 
YosHio Mitsuyama, MD 
Department of Psychiatry 
Miyazaki Medical College 
5200 Kihara, Kiyotake 
Miyazaki 889-16, Japan 


EEG Prognostication in 
Drug-related Alpha Coma 


To the Editor._Alpha coma has been 
well described in postanoxic encepha- 
lopafhy and brainstem stroke’? and 
has generally been considered to have 
a serious prognostic implication. How- 
ever, a striking exception is presented 
by the occurrence of alpha coma in 
acute drug intoxication.’ The follow- 
ing patient recovered completely from 
drug-induced alpha coma. 


Report of a Case.—A 41-year-old man was 
brought to the emergency room at 3:15 PM 
of Oct 4, 1979. He had attempted suicide on 
the day of admission, swallowing an over- 
dose of tranquilizers. On arrival at our 
hospital, he was in deep coma, as well as 
cyanotic in the absence of spontaneous 
respiration. Treatment consisted of imme- 
diate resuscitative measures for respirato- 
ry failure and support of blood pressure 
and ventilation. There was no response to 
painful stimulation. The pupils were 
extremely miotic and failed to react to 
light. The patient remained comatose for 
more than 20 hours. Then the pupillary 
reaction to light returned by 11 am on Oct 5 
and he first responded to oral commands at 
11:30 am the same day. He became well 
oriented by 8 PM. 

During the hospital course, he had serial 
EEG recordings. The initial two recordings 
performed at 4:30 PM on Oct 4 and at 9:15 
AM on Oct 5 showed alpha frequency activ- 
ities that did not react to external stimuli. 
At 4 PM on Oct 5, these alpha-like rhythms 
were replaced by bifrontal beta and widely 
distributed theta rhythms. Subsequent fol- 
low-up EEGs demonstrated the appearance 
of normal alpha rhythms that responded to 
visual stimulation. The EEG was complete- 
ly normal by Oct 20. 
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Comment.—Alpha coma can result 
from a variety of neurological insults. 
Therefore, caution should be exercised 
in interpreting the prognostic signifi- 
cance of EEGs in every case of alpha 
coma. Our case indicates that in cases 
of acute drug intoxication, the occur- 
rence of alpha coma, even associated 
with respiratory arrest, does not im- 
ply a hopeless prognosis. In such a 
situation, aggressive medical therapy 
is justified. Acute drug intoxication 
may cause a profound disruption of 
normal electrophysiological function, 
but it is potentially reversible. 

YOSHIYUKI Kuroiwa, MD 
Tetsuo Furukawa, MD 
First Department of Internal Medicine 
Hamamatsu University 
School of Medicine 


3600 Handa-cho, Hamamatsu 431-31 
Japan 
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Listeria Encephalitis 


To the Editor.—Listeria monocyto- 
genes infection of the CNS typically 
produces a florid meningitis.’ Al- 
though encephalopathic features may 
occur early in the illness, they are 
usually accompanied by signs of 
meningeal irritation and a bacterial 
meningitis on examination of CSF. 


Report of a Case.—A 51-year-old man 
with mild diabetes mellitus suffered dysar- 
thria on Oct 1, 1979. Three days later, 
shaking in his left arm, fever, headache, 
and vomiting occurred, and he was admit- 
ted to another hospital. Examination of his 
CSF on Oct 8, 1979, had completely normal 
results. Computed tomography (CT) scan 
of the brain was normal, and he was trans- 
ferred to our institution when he continued 
to have high fever and left-sided seizure 
activity. At the time of admission, he was 
intermittently agitated and lethargic, dis- 
oriented, but without meningismus. He 
stuttered and had mild weakness of the left 
arm. A repeated lumbar puncture on Oct 12 
revealed an opening pressure of 360 mm 
H,0, RBC count of 880/cu mm, WBC count 
of 710/cu mm, with 75% polymorphonu- 
clear cells, protein level of 54 mg/dL, and 
glucose level of 77 mg/dL. Gram’s stain 
showed Gram-variable rods, and L monocy- 
togenes grew from a culture of CSF. A 
repeated CT scan of the brain was normal. 


The patient was given phenytoin, pheno- 
barbital, ampicillin sodium (3 g intrave- 
nously [IV] every six hours), and chlor- 
amphenicol (1 g IV every six hours), and he 
was afebrile by Oct 18. 

Comment.—Fever, headache, confu- 
sion, lethargy, seizures, and hemipare- 
sis were prominent features early in 
this patient’s illness, and were unac- 
companied by CSF abnormalities, 
meningismus, or roentgenographic 
evidence of brain abscess or cerebritis. 
Such a predominantly encephalitic 
presentation of Listeria is rare. We 
could find only one similar case in the 
literature.’ 

Other forms of CNS Listeria infec- 
tion without evidence of meningitis 
are also unusual. Listeria brain 
abscess or cerebritis may occur, usual- 
ly in the setting of bacterial endocar- 
ditis? or renal failure,’ and a usually 
fatal form of necrotizing encephalitis 
of the brainstem has also been 
deseribed.'* With Listeria brain ab- 
scess, cerebritis, and brainstem en- 
cephalitis, findings from initial CSF 
examination may be normal or show 
only a mild pleocytosis. 

Although CNS Listeria infection 
most often occurs at the extremes of 
age and in patients with underlying 
diseases,’’ sporadic cases as well as 
small epidemics of CNS Listeria 
infection have been reported in non- 
compromised hosts.° This case oc- 
curred in a man with mild adult-onset 
diabetes, but who otherwise was 
healthy. 

Listeria infection of the CNS is a 
curable disease, occasionally occurring 
in otherwise healthy persons. It should 
be considered in any undiagnosed 


febrile illness of the nervous system. 
J. GROTTA, MD 
W. NELson, MD 
J, Matocua, MD 
Department of Neurology 
The University of Texas 
Health Science Center at Houston 
6431 Fannin 
Houston, TX 77030 
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.Your diagnosis may take 
just 5 minutes. E 
She may have to live with 
the therapy for 10 years. 












í Voluntary hyperventilation @ Well-known specificity—doss 
producing brief, clinical seizure not mask developing tonic- 
of 5-30 second duration... EEG clonic activity in susceptiole 
showing 3-per-second spike- patients. 
wave forms...confirming your | @ Well-known efficacy against 
. diagnosis: absence seizures absence seizures. 
(petit mal). è Well-known safety. 
For effective managementof | @ Predictably compatible with e 
absence seizures, sometimes barbiturates. 
spanning a decade or more of @ Low daily cost to patients. 
continued drug therapy, con- ZARONTIN... the drug of 
sider ZARONTIN® (ethosuximide). | choice in absence epilepsy? Fs 
Why ZARONTIN? Because last 20 years of experience may 
crucial factors concerning its make her next ten easier to 
long-term use are a matter of live with. ` 
i x extensive record: 1 /Livingston S, Pruce I: Petit mal 
\ 3 epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 
ZARONTIN 
(ethosuximide, use) 
Capsules/Syrup 
250mg 250mg/Eml 
the drug of choice 
in absence epilepsy 
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ZARONTIN Capsules 

(ethosuximide capsules, USP) 

ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin.is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome. have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with &ttendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential 
Hazardous Activities: Ethosuximide may impair the 
mental and/or physical™abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients. 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto 
penia, aplastic anemia, and eosinophilia. 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, nightterrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism TJ 
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Half-time, clinical Directorship 
responsible for newly formed 
Department of Neuroscience. 
The appointee will organize and 
supervise the clinical, educa- 
tional and administrative func- 
tions of the Department of Neu- 
roscience which will include 
Neurology, Psychiatry, Psychol- 
ogy and related support sec- 
tions. The appointee should 
have some clinical and admin- 
istrative experience and should 
be able to establish a Post- 
graduate Training Program 
within a reasonable period 
of time. 






Cover letters and curricula vitae 
of interested candidates should 
be sent to: 


JAMES F. CHAMBLISS, JR., MD. 
Chairman 
Neuroscience Search Committee 


Columbus Hospital 
2520 N. Lakeview Avenue 
Chicago, Illinois 60614 


Equal Opportunity 
Employer M/F 


New Neurology Training Program: 
Recently accredited by the Liaison 
Committee on Graduate Medical 
Education of the AMA, Louisiana 
State University Medical Center in 
Shreveport now offers three years 
of training in neurology beginning 
July 1981. Senior staff supervised 
experience provided in EEG, EMG, 
evoked potentials, neurobehavior, 
developmental/child neurology, 


neurochemistry and all aspects of 
clinical neurology generated from 
the over 1000 beds in the Pro- 


gram’s affiliated hospitals. Elec- 
tive rotations on ophthalmology, 
radiology, research and others 
available. Categorical PGY-1 also 
available. Candidates must be eli- 
gible for state medical licensure. 
Contact Larry J. Embree, M.D., 
Professor and Head, Department 
of Neurology, Louisiana State Uni- 
versity Medical Center, P.O. 
33932, Shreveport, LA 71130 
(318-674-5680). An affirmative 
action/equal opportunity em- 
ployer. 
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in Parkinson's disease: 


Now-more than ever- 
practical from the start 


Sinemet 25/1 


containing 25 mg carbidopa’ and 100 mg eS Bo 









'* To initiate therapy 
SINEMET 22/00 is particularly suitable for starting therapy. 


To adjust therapy in selected patients 
SINEMET 22100 provides adjustment options for patients already on SINEMET 
whosequie sithe relatively less levodopa or relatively more carbidopa. 


To help minimize gastrointestinal reactions 

SINEMET 2£/100 provides a carbidopa-to-levodopa ratio of 7:4, whereas 

the coher dosageforms of SINEMET contain a 1:10 ratio. This relatively higher 
propartion o carbidopa may reduce or eliminate the nausea and vomiting 

experienced by some patients receiving SINEMET 10/100. 


Important considerations before initiating therapy 
Y SINEMET*s sontraincicated in: 

_ @ Patentsweseiving monoamine oxidase inhibitors. These inhibitors must be 
discentinuec at least two weeks prior to initiating therapy with SINEMET. 
e Patients wile known hypersensitivity to this drug. 
e Patents wel narrow-angle glaucoma. (Patients with chronic wide-angle 
glaucoma may be treated cautiously with SINEMET provided the intraocular 
pressure is well centrolled and the patient is monitored carefully for changes in 
intraacular pressure during therapy.) 
e Patients with suspic ous, undiagnosed skin lesions or a history of melanoma. 


Because of increased brain dopamine levels, both therapeutic and adverse 
reactions especitieally involuntary movements and mental disturbances) occur at 
lower doses and more rapidly with SINEMET than with levodopa. In order 

to reauce adverse reactions, it is necessary to individualize therapy and monitor 
the patien: casety during periods of dosage adjustment. The occurrence of 
involuntary Mevements may require dosage reduction. Blepharospasm may bea 
usefu early sign cf excess dosage in some patients. 

instruct patients not to take levodopa with SINEMET unless you specifically 
recommend t. 
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pase see following page. 
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Dosage Guidelines 

Individualized dosage—a key to clinical 

success with SINEMET 

@begin when symptoms interfere with 
normal activities 

@ adjust as necessary to help maintain 

relief of symptoms 
















Start with 


SINEMET” 25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


one 25/100 tablet t.i.d. 


The option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 

If necessary to control symptoms, dosage 
may be increased by one tablet every day 
or every other day until a dosage of six 
tablets of SINEMET 25/100 or SINEMET 
10/?00 a day is reached. When it is evident 
that patients need more levodopa— 

































Transfer to 


SINEMET” 25/250 


containing 25 mg carbidopa* 
and 250 mg levodopa 


one 25/250 tablet t.i.d. 


If still further titration is necessary, dosage 
with SINEMET 25/250 may be increased 
by one-half or one tablet every day or 
every other day to a maximum of eight 
tablets a day. Most patients can be main- 
tained on three to six tablets of SINEMET 
25/250 a day given in divided doses (t.i.d. 
or q.i.d.). If additional titration is needed, 
see full prescribing information. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 
8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous levo- 
dopa requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET 10/100 or SINEMET 25/100 
ti.d. or q.i.d.) 


Concomitant therapy 

Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosages may 
have to be adjusted accordingly. 


* anhydrous equivalent 








For full details of dosage and 
administration, see prescribing 
information. 










Now—more than ever—practical from the start 


Sinemet 25/100 ` 


containing 25 mg carbidopa* and 100 mg levodopa 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma 

Because levodopa may activate a malignant 

melanoma, it should no: be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levodopa 
dosage. (See Dosage and Administration section 
of full prescribing information.) Patients taking 
SINEMET should be instructed not to take addi- 
tional levodopa unless prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. All 
patients should be observed carefully for develop- 
ment of depression with concomitant suicidal ten- 
dencies. Treat with caution patients with past or 
current psychoses. Because carbidopa permits 
more levodopa to reach the brain and, thus, more 
dopamine to be formed, dyskinesias may occur at 
lower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may 
require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal ma formations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers. j 

Usage in Children: Satety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
is monitored carefully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


tiously to patients on antihypertensive drugs 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary move- 
ments. Other serious adverse reactions are mental 
changes including paranoid ideation amd psy- 
chotic episodes, depression with or without de- 
velopment of suicidal tendencies, and dementia 
Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia, vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duodenal 
ulcer, hypertension, phlebitis, hemolytic anemia, 
leukopenia, and agranulocytosis have occurred 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sidlorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness and 
faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 


tion and anxiety, malaise, fatigue, euphoria, mus- / 


cle twitching and blepharospasm (may be taken as 
an early sign of excess dosage; consider dosage 
reduction at this time), trismus, Ourning sensation 
of tongue, bitter taste, diarrhea, constipation, flat- 
ulence, flushing, skin rash, increased sweating, 
bizarre breathing patterns, urinary retention, uri- 
nary incontinence, diplopia, blurred vision, dilated 
pupils, hot flashes, weight gain or loss, dark sweat 
and/or urine, oculogyric crises, sense of stimula- 
tion, hiccups, edema, loss of hair, hoarseness, 
priapism, and activation of latent Horner's syn- 
drome. 

Abnormalities in laboratory tests may include 

elevations of blood urea nitrogen, SGOT, SGPT, 
lactic dehydrogenase, bilirubin, alkaline phospha- 
tase, protein-bound iodine, and positive Coombs 
test. More commonly, levels of blood urea nitro- 
gen, creatinine, and uric acid are lower during 
administration of SINEMET than with levodopa 
Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa; however, 
pyridoxine is not effective in reversing the actions 
of SINEMET. 
How Supplied: Tablets SINEMET 10/100 and 
SINEMET 25/250 are supplied in bottles of 100, 
and in single unit packages of 100. Tablets 
SINEMET 25/100 are supplied in bottles of 100 
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For more detailed information, 
consult your MSD representa- 
tive or see full prescribing 
information. Merck Sharp & 
Dohme, Division of Merck & 
Co., INc., West Point, Pa. 19486 
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_ NEUROLOGISTS CHOOSE 
LIORESAL 
FIRST 
Pitesti raw ye 


‘With Lioresal, control of spasms occurs mainly at the spinal level through 
ambition of mono- and polysynaptic reflexes. Actions at supraspinal sites may 
enhance the antispastic effect. Lioresal is now used by more neurologists 
than any other agent for treatment of spasticity. 


Ima few patients, increased SGOT, elevated alkaline phosphatase and elevated 
blood sugar have been reported. Gastrointestinal and other 
side effects have also been reported. 


Please read the brief summary of the prescribing information 
on the reverse side for details regarding abrupt drug withdrawal, 
impaired renal function, stroke, and pregnancy. 


-_-*Data on file, Geigy Pharmaceuticals 
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TO RELIEVE SIGNS AND SYMPTOMS OF SPASTICITY 





DUE TO MULTIPLE SCLEROSIS, SPINAL CORD INJURY/DISEASES 


LIORESAL baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 


show immediately, so it is important to continue 


the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 


ent; therefore, continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal® Tablets of 10 mg 
baclofen Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity. 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases. 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic disorders. 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions. 
Contraindications Hypersensitivity to baclofen. 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 





fore, except for seriows adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued 

b./mpaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

. Stroke: Lioresal has rot significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 

d. Pregnancy: Lioresal nas been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. This 
abnormality was not seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human cose, and an increased inci- 
dence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human cose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus 

Precautions Safe use əf Lioresal in children 

under age 12 has not been established, and it is, 

therefore, not recommended for use in children. 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and 
activities made hazardbus by decreased alert- 
ness. Patients should also be cautioned that the 
central nervous system effects of Lioresal may be 
additive to those of alcahol and other CNS de- 
pressants 

Lioresal should be used with caution where spas- 

ticity is utilized to sustain upright posture and 

balance in locomotion or whenever spasticity is 
utilized to obtain increased function 

In patients with epilepsy, the clinical state and 

electroencephalogram should be monitored at 

regular intervals, since deterioration in seizure 
control and EEG have deen reported occasion- 
ally in patients taking Lioresal. 

Itis not known whether this drug is excreted in 

human milk. As a general rule. nursing should not 
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be undertaken while a patient is on a drug since 
many drugs are excreted in human milk 
A dose-related increase in incidence of ovarian 
cysts and a less marked increase in enlarged 
and/or hemorrhagic adrenal glands was ob- 
served in female rats treated chronically with 
Lioresal. The relevance of these findings to hu- 
mans is not known. 
Adverse Reactions The most common is tran- 
sient drowsiness (10-63%). In one contrailed 
study of 175 patients, transient drowsiness was 
observed in 63% of those receiving Lioresal 
compared to 36% of those in the placebe group. 
Other common adverse reactions are dizziness 
(5-15%), weakness (5-15%) and fatigue (2-4%). 
Others reported: 
Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-7%); and, rarely, euphoria, à 
excitement, depression, hallucinations, pares- f 
thesia, muscle pain, tinnitus, slurred speech, 
coordination disorder, tremor, rigidity, dystonia, 
ataxia, blurred vision, nystagmus, strabismus, 
miosis, mydriasis, diplopia, dysarthria, epileptic 
seizure. 
Cardiovascular: Hypotension (0-9%). Rare in- 
stances of dyspnea, palpitation, chest pain, syn- 
cope 
Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste 
disorder, abdominal pain, vomiting, diarrea, and 
positive test for occult blood in stool 
Genitourinary: Urinary frequency (2-6%); and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration, weight gain, nasal con- 
gestion. 
Some of the CNS and genitourinary symptoms 
may be related to the underlying disease rather 
than to drug therapy. 
The following laboratory tests have been found to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar 
How Supplied White, oval, single-scored tablets | 
of 10 mg in bottles of 100 and Unit Dose Packages \ 
of 100. 
For complete details, including descriptron, ac- 
tions, dosage and administration, and overdos- 
age, please see full prescribing information 
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WIGRAINE For MIGRA 


Fast Disintegration: taken at the first symptom 
of migraine, Wigraine tablets disintegrate 7 to 70 times faster 
than other migraine preparations.* A patented microgranula- 
tion process “bursts” the tablets apart so that digestive juices 
have unhindered access to the active ingredients—providing 
quick-release medication 

e to halt throbbing head pain before it takes hold 

eto ease the nausea and “sickness” of migraine attacks 


e to relieve pain from sustained contraction of head and 
neck muscles 
eto allay the feelings of hopelessness in many migraine 
patients 
e to rebuild the patient's confidence in therapy 
Each Wigraine tablet and rectal suppository contains ergotamine tartrate, 1.0 mg, Caffeine, 


100.0 mg; belladonna alkaloids (levorotatory), representing 87.5% hyoscyamine and 12.5% 
atropine as sulfates, 0.1 mg and phenacetin, 130.0 mg 


PRECAUTIONS: Dosage of either tablets or suppositories singly or in combination should 
not exceed a total of 12 during any seven-day period. Although rare, ergotamine is capable 
of producing all the symptoms of ergotism. CONTRAINDICATIONS: Peripheral vascular or 
coronary disease, angina pectoris, hypertension, renal or hepatic dysfunction, pregnancy, 
septic states, incipient glaucoma. SUPPLIED: Tablets—individually foil-wrapped in boxes of 
20 or 100. Suppositories—individually foil-wrapped in boxes of 12 


Organon 


A PART OF Akzo INC 


Organon Pharmaceuticals 
A Division of Organon Inc 
West Orange, N.J. 07052 








Time for 
Relief 


An early stage in the migraine episode—constricted cerebral 
arteries impair blood flow and evoke the warning aura. Taken 
now, Wigraine can often abort the attack before the onset of 


painful headache. 
Wigraine Timed 


Actual photos show total disintegration of Wigraine tablet in 
digestive juice in only 18 seconds (range 8”-32”; average 18").* 
In the same test, other well-known migraine tablets take as long 
as 24 minutes and more. 





Tested in USP disintegration apparatus. Data on file, Research Department, Organon Inc 
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Garry Howatt plays left wing for the Stanley Cup Champion New York Islanders. 
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' MYSOLINE 


Tablets 50 mg, 250 mg 


primidone rue dme i 


Hockey star Garry Howatt has epilepsy, but with 
MYSOLINE (primidone) as part of his therapeutic 
regimen, he has had no seizures in 10 years. His quality 
of life is exemplified not only by his successful professional 
hockey career, but also by his full participation in life as 
husband, father, and businessman. Not all epileptic patients 
can be professional athletes, but most patients with major 
motor epilepsy can live an active and productive life 
because MYSOLINE helps provide: 


e effective seizure control 
e a favorable benefit/risk ratio* 


e freedom from the inconvenience and 
-~ expense of frequent laboratory 
* = monitoring 





MYSOLINE: 
Consider how it may improve 
the quality of life for your patients.. 


*See Brief Summary including Contraindications, Warnings, Precautions, and Adverse Reactions onenext page. 
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SOLINE 
primidone 


Consider how it may improve 
the quality of life for your patients 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE” Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus 

The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans: 
the poss*bility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in Patients in whom the drug is 
administered to prevent major seizures because of the strong Possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, alshough it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K, therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a Sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average Clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication 
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NEUROLOGY RESIDENTS 






Rush Medical College, Department of Neurology, Dr. 
Maynard Cohen, Chairman and Dr. Harold Klawans, 
Associate Chairman and Program Director, announces 
its residency affiliation with Christ Hospital's Division 
of Neurology. 






The Division of Neurology will be accepting applica- 
tions for January 1981 and July 1981 for first and 
second year Neurology residents. Emphasis will be 
placed on clinical neurological training, however, 
research programs are also anticipated. 


Christ Hospital is an 850 bed teaching, hospital 
located in Chicago suburban Oak Lawn, IL and is an 
equal opportunity employer. 









For additional information, please contact: 





Melvin D. Wichter, M.D. 

Program Director, Division of Neurology 
Christ Hospital 

4440 West 95th Street 

Oak Lawn, IL 60453 

425-8000 Ext. 5590 
















COLLEGE OF 
PHYSICIANS & SURGEONS 
COLUMBIA UNIVERSITY 
and 
THE PARKINSON’S DISEASE 
FOUNDATION 


EXPERIMENTAL THERAPEUTICS 
OF MOVEMENT DISORDERS 
May 26 & 27, 1981 
at the N.Y. Academy of Medicine 


Course Directors: 
STANLEY FAHN, M.D. 
DONALD B. CALNE, M.D. and 
IRA SHOULSON, M.D. 


Symposium devoted to current studies on experimen- 
tal therapeutics of movement disorders. Presentations 
by an international faculty include investigations on 
new approaches to the treatment of PARKINSON- 
ISM, CHOREA, TARDIVE DYSKINESIA, DYS- 
TONIA, HUNTINGTON DISEASE AND TRE- 
MOR. Program is designed to serve as a forum where 
clinical neurologists can learn, present and discuss 
current investigative information in the field. 





















Course Fee: $225; resident’s fee: $110 (with letter 
from Director). Fee includes luncheons, syllabus and 
reception. For information and application contact: 
DR. ELIZABETH C. GERST, DIRECTOR, CON- 
TINUING EDUCATION CENTER, 630 WEST 
168th STREET, NEW YORK, N.Y. 10032 (Tele- 
phone: 212-694-3682). 













The Cadwell 7200. 


Uncompromising performance for EMG's. NCVs 
and evoked potentials. 
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masking). For greater flexibility. 

a compact disk operating system 

stores patient data and loads 
optional programs. 


Friendly operation: logically se- 

quenced operations and finger-tip 
controls help you concentrate on 
the results of your test. rather than 
the procedure. Dual time and ampli- 
tude markers assist in automatic 
computation: digital filtering helps 
you to visualize noisier signals with- 
out artificial shifts in latency. Key 
operating conditions are displayed 
onthe screen and recorded on a Fast. 
non-Fading print-out which costs less 
than 2¢ per Copy. 
Competitive price: ground-up design 
using today’s technology reduces the 


CAD\WeLL 


complexity of the hardware required 
for high performance. We pass the sav- 
ings on to our users. with prices which 
are much lower than you miaht expect. 


Try the Cadwell 7200 For yourselF: 
hands-on experience willDrave to you 
that there does not have to be a com- 
promise between ease O° Operation 
a and high per- 
as formance. 
E E 
(£02) 735-6481 
for more information 
orto arrange a Gemonstration. 


Cadwell Laboratories. Inc. 
4312 W. Kennewick Avenue 
Kennewick. Washington 99336 
509 735 648l 
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dipyridamole 





INDICATIONS —Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


''Possibly” effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 
frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack 


Final classification of the less-than-effective indica- 
tions requires further investigation 





CONTRAINDICATIONS—No specific 
contraindications are known 


PRECAUTIONS—Since excessive 
doses can produce peripheral vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchial 
asthma) in certain susceptible in- 
dividuals. The incidence of sensitivity 

is generally low, but frequently seen in 
patients with aspirin hypersensitivity. 


ADVERSE REACTIONS— Adverse reac- 


tions are minimal and transient at 


recommended dosages. Instances of 
headache, dizziness, nausea, flushing, 
weakness or syncope, mild gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoris have been reported, 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of medication 
has been followed promptly by cessa- 
tion of undesirable symptoms 


DOSAGE AND ADMINISTRATION— 
The recommended dosage is 50 mg 





Lee Boltin/Metropolitan Museum of Art 


The original dipyridamole. 


three times a day, taken at least one 
hour before meals. In some cases 
higher doses may be necessary but a 
significantly increased incidence of side 
effects is associated with increased 
dosage. Clinical response may not be 
evident before the second or third 
month of continuous *herapy. 


Tablets of 25 mg and 75 mg 


For complete details, please see the full 
prescribing information 


Boehringer Ingelheim Ltd 
Ridgefield, CT 06877 
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A challenge? 


The new standard in EEG instrumentation! 





Is the simultaneous review of entire Is visibility of four adjacent montages 
montage important? an aid to programming? 
All electrodes PAT-1A PAT- PAT-3A paAt-4n No longer must 
- plus all sensi- pEi a MR you keep a list 
2 tivity and filter 2 of the montages 
s settings are pre- $ you program as 
: sented for quick $ all montages 
e . 8 . 
: and continuous Eno are displayed. 
i review. cuas 5 Eighteen 
: ents z T montages are 
$ enS Eki EX2 EX standard. 
Is immediat= indication of high 
impedance scalp sites necessary? Is patient observation necessary? 


Quick imped- 
ance checks 
built into both 
the electrode 
junction box 
and console en- 
able the techni- 
cian to check 


Patient observa- 
tion is possible 
for sleep studies, 
apprehensive 
adults or chil- 
dren, and any 
case where 
operation dis- 
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turbances could 
be a problem. 


the condition of 
all electrodes. 





The microprocessor controlled EEG-4000 series 
prevides all these features plus many more, 


Feel concerned about the price? 


All you see here plus the photic stimulator can be 
yours for about $1000 per channel! 


Let our sales & service network show you why Nihon 
Kohden, with over 30 years experience, is the world 
leader in quality EEG’s. 

Please call collect today: Nihon Kohden (America), 
Inc. (213) 320-3891. 





NIHON KOHDEN (AMERICA), INC. 


Dalel Nitel] =HNE 530 Maple Avenue, Torrance, Calif. 90503 
(213) 320-3891 Collect calls invited 





leather ecuntries, write to Nihon Kohden Kogyo Co., Ltd., 31-4, Nishiochiai 1-chome, Shinjuku-ku, Tokyo 161, Japan. 
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Getting a good job 























Successful therapy means more than just freedom from seizures. 
It may also mean a better-paying job, improved grades, a driver's 
license, renewed social acceptability. In brief. ..a whole new life 
for your patients. 


A good job 
and a better life 








with 
Depakene. 


Valloroic Acid 
Depakene is widely indicated 


Effective as a major adjunct in managing 
ton.c-clonic, myoclonic, atonic, etc., when mixed 
with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In a typical clinical study; 10 of 17 cases of multiple 
seizures with absence achieved “excellent” results; and 
14 cf 21 cases of absence alone achieved total 
remission. 


250 mg capsules, 250 mg/5 ml syrup =] 
Abbott Laboratories, North Chicago, IL60064 1013378 








Mest common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities 
(liver function should be tested before therapy and frequently thereafter). 


Reference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 
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A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
peono epileptic discharges without other detectable clinical signs. 

‘omplex absence is the term used when other Signs are also present. 

See WARNINGS for statement regarding fatal hepatic dysfunction. 


CONTRAINDICATIONS: Depaxene (valproic acid) is contraindi- 
Cated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as malaise, weakness, lethargy 
and anorexia. Liver function tests should be performed prior to 
therapy and at frequent intervals thereafter. Caution should be 
observed when administering DEPAKENE to patients with pre-ex- 
isting hepatic disease. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, Suspected or apparent. The 
frequency of adverse effects (particularly elevated liver enzymes) may 
increase with increasing dose. Therefore, the benefit gained by increased 
Seizure control by increasing the dosage must be weighed against the in- 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG. 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. . 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day pes to pregnant rats and 
mice produced skeletal abnormalities in the of spring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS. 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
Serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 
recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be reduced or discontinued. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
Comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions). 


i good job 





and a better life 





with 


Depakene. 


Valproic Acid 


DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
Sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Drug Interactions- DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKEWE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barditurate and, therefore, may also 
be involved in a similar or identical irteraction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
maka day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
eo PRODUCTION AND FERTILITY IN HUMANS IS 

Ni ; 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of ‘therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 

CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found most often in patients receiving com- 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia, headache, nystagmus, diplopia, 
asterixis, “spots before eyes’’, tremor, dysarthria, dizziness, and incoor- 
dination have rarely been noted. Rare cases of coma have been noted in 
patents receiving valproic acid alone or in conjunction with phenobar- 

ital. 


Dermatologic: Transient increases in hair oss have been observed. 
Skin rash and petechiae have rarely been noted 

Psychiatric: Emotional upset, depression, psychosis, aggression, hy- 
peractivity and behavioral deterioration have been reported 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic acid 
inhibits the secondary phase of platelet aggregation. (See DRUG IN- 
TERACTIONS). This may be reflected in altered bleeding time. Bruising, 
hematoma formation and frank hemorrhage have been reported. Relative 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia and 
eosinophilia have also been reported. 

Hepatic: \ncreases in serum alkaline phosphatase and elevations of 
Serum glutamic oxaloacetic transaminase (SGOT) have been noted 
Elevation of SGOT may be dose related. Elevations of SGPT and LDH 
have been noted less frequently. Isolated cases of severe hepatotoxicity 
have been reported but do not appear dose related. (See WARNINGS). 

Endocrine: There have been reports of irregular menses and secondary 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurring in 
Patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported and has been assoc ated with a 
fatal outcome in a patient with preexistent nonketotic hyperglycinemia. 


OVERDOSAGE: Overdosage with valproic acid may result in deep 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacua- 
tion will vary with the time since ingestion. General supportive measures 
should be applied with particular attention being given to the mainte- 
nance of adequate urinary output. 

Nalaxone has been reported to reverse the CNS depressant effects of 
DEPAKENE overdosage. Because naloxone could theoretically also reverse 
the anticonvulsant effects of DEPAKENE it should be used with caution 


DOSAGE AND ADMINISTRATION: Depaxene (valproic acid) is / 


administered orally. The recommended initial dose is 15 mg/kg/day, in- 
Creasing at one week intervals by 5 to 10 mg/kg/day, until seizures are 
controlled or side effects preclude further increases. The maximum 
recommended dosage is 60 mg/kg/day. If the total daily dose exceeds 
250 mg, it should be given in a divided regimen. 

The following table is a guide for the initial daily dose of DEPAKENE 
(valproic acid) (15 mg/kg/day) : 





Number of Capsules or 





Total 
Weight Daily Teaspoonfuls of Syrup 
(kg) (Ib) Dose (mg) Dose!  DoseZ Dose 

10 -24.9 22- 54.9 250 D 0 1 
25 - 39.9 55. 87.9 500 1 0 1 
40 - 59.9 88 - 131.9 750 1 1 1 
60 - 74.9 132 - 164.9 1.000 1 1 2 
75 - 89.9 165 2 1 2 


197.9 





The frequency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained by in- 
creased seizure control by increased dosage must be weighed against the 
increased incidence of adverse effects sometimes seen at higher doses 

A good correlation has not been established between daily dose, serum 
level and therapeutic effect, however, therapeutic serum levels for most 
patients will range from 50 to 100 mcg/ml. Occasional patients may be 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of pheno 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation mey benefit from administra- 
tion of the drug with food or by slowly building up the dose from an initial 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT 


HOW SUPPLIED: Depaxene (valproic acid) is available as orange 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13). and as a 

red syrup containing the equivalent of 250 mg valproic 

acid per 5 ml as the sodium salt in bottles of 16 ounces aBBort 
(NDC 0074-5682-16). 1013378 
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In Parkinson's disease: 


- Now-more than ever- 
practical from the start 


Sinemet 25/100 


containing 25 mg carbidopa’ and 100 mg > 









a To initiate therapy 
SINEMET 25/100 is particularly suitable for starting therapy. 


To adjust therapy in selected patients 
SINEMET 25-700 provides adjustment options for patients already on SINEMET 
wnc require @ther relatively less levodopa or relatively more carbidopa. 


To 1elp mynimize gastrointestinal reactions 

SINEMET 25. 100 provides a carbidopa-to-levodopa ratio of 7:4, whereas 

the otner dosage farms of SINEMET contain a 1:10 ratio. This relatively higher 
proportion ofiearbidopa may reduce or eliminate the nausea and vomiting 
expenenced 2y some patients receiving SINEMET 10/100. 


Imoortan= considerations before initiating therapy 
SINEMET is contraindicated in: 
Y e Patients recewing monoamine oxidase inhibitors. These inhibitors must be 
Ciscontinuecta least two weeks prior to initiating therapy with SINEMET. 
e Patients with known hypersensitivity to this drug. 
e Patients wilhmmarrow-angle glaucoma. (Patients with chronic wide-angle 
glaucoma may De treated cautiously with SINEMET provided the intraocular 
pressure is veil controlled and the patient is monitored carefully for changes in 
intracoular pæssure during therapy.) 
e Patients wilhesuspicious, undiagnosed skin lesions or a history of melanoma. 


Because-of imorsased brain dopamine levels, both therapeutic and adverse 
reactions (se‘fically involuntary movements and mental disturbances) occur at 
lawer doses and more rapidly with SINEMET than with levodopa. In order 

to reduce acuerse reactions, it is necessary to individualize therapy and monitor 
the patient casely during periods of dosage adjustment. The occurrence of 
involuntary Movements may require dosage reduction. Blepharospasm may be a 
useful early siam of excess dosage in some patients. 

Instruct patients not to take levodopa with SINEMET unless you specifically 
recommend t 


į ammydrous equvalent 


MSD or brief summary of prescribing information, 


STK ples see following page. 
Copy» @iit@ 1980 by Merck & Co., INC 
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Dosage Guidelines 

Individualized dosage—a key to clinical 

success with SINEMET 

@begin when symptoms interfere with 
normal activities 

@ adjust as necessary to help maintain 
relief of symptoms 


Start with 


SINEMET” 25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


one 25/100 tablet t.i.d. 


The option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 

If necessary to control symptoms, dosage 
may be increased by one tablet every day 
or every other day until a dosage of six 
tablets of SINEMET 25/100 or SINEMET 
10/100 a day is reached. When it is evident 
that Batients need more levodopa— 


Transfer to 


SINEMET” 25/250 


containing 25 mg carbidopa* 
and 250 mg levodopa 


one 25/250 tablet t.i.d. 


If still further titration is necessary, dosage 
with SINEMET 25/250 may be increased 
by one-half or one tablet every day or 
every other day to a maximum of eight 
tablets a day. Most patients can be main- 
tained on three to six tablets of SINEMET 
25/250 a day given in divided doses (t.i.d. 
or q.i.d.). If additional titration is needed, 
see full prescribing information. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 
8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous levo- 
dopa requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET 10/100 or SINEMET 25/100 
tid. or q.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosages may 
have to be adjusted accordingly. 


* anhydrous equivalent 
For full details of dosage and 


administration, see prescribing 
information. 





Now-—more than ever—practical from the start 


Sinemet 25/100 


containing 25 mg carbidopa’ and 100 mg levodopa 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 


. Contraindications: MAC inhibitors and SINEMET 


should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levodopa 
dosage. (See Dosage and Administration section 
of full prescribing information.) Patients taking 
SINEMET should be instructed not to take addi- 
tional levodopa unless prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. All 
patients should be observed carefully for develop- 
ment of depression with concomitant suicidal ten- 
dencies. Treat with caution patients with past or 
current psychoses. Because carbidopa permits 
more levodopa to reach the brain and, thus, more 
dopamine to be formed, dyskinesias may occur at 
lower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may 
require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care iñ administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible nazards to mother and 
child. SINEMET should not be given to nursing 
mothers. 

Usage in Children: Safety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
iS Monitored carefully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see tne contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if comcomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsorian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary move- 
ments. Other serious adverse reactions are mental 
changes including paranoid ideation and psy- 
chotic episodes, depression with or without de- 
velopment of suicidal tendencies, and dementia. 
Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia. vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duodenal 
ulcer, hypertension, phlebitis, hemolytic anemia, 
leukopenia, and agranulocytosis have occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness and 
faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphoria, mus- 
cle twitching and blepharospasm (may be taken as 
an early sign of excess dosage; consider dosage 
reduction at this time), trismus, burning sensation 
of tongue, bitter taste, diarrhea, constipation, flat- 
ulence, flushing, skin rash, increased sweating, 
bizarre breathing patterns, urinary retention, uri- 
nary incontinence, diplopia, blurred vision, dilated 
pupils, hot flashes, weight gain or loss, dark sweat 
and/or urine, oculogyric crises, sense of stimula- 
tion, hiccups, edema, loss of hair, hoarseness, 
priapism, and activation of latent Horner's syn- 
drome. 

Abnormalities in laboratory tests may include 

elevations of blood urea nitrogen, SGOT, SGPT, 
lactic dehydrogenase, bilirubin, alkaline phospha- 
tase, protein-bound iodine, and positive Coombs 
test. More commonly, levels of blood urea nitro- 
gen, creatinine, and uric acid are lower during 
administration of SINEMET than with levodopa. 
Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa; however, 
pyridoxine is not effective in reversing the actions 
of SINEMET. 
How Supplied: Tablets SINEMET 10/100 and 
SINEMET 25/250 are supplied in bottles of 100, 
and in single unit packages of 100. Tablets 
SINEMET 25/100 are supplied in bottles of 100. 


180 (DC6834805) 
For more detailed information, 


M SD consult your MSD representa- 
E K tive or see full prescribing 
: RG information. Merck Sharp & 
SHA ve Dohme, Division of Merck & 


Co., INC., West Point, Pa. 19486 
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Calender and News 


Calendar of Meetings 


North Pacific Society of Neurology and Psychiatry, Wash- 
The 19th Annual Meeting of the American Society of 
The American Academy of Neurology, Sheraton Center, 
Tenth International Symposium on Cerebral Blood Flow and 
Metabolism, Stouffer’s Riverfront Towers, St Louis. 


Annual Meeting of the Rocky Mountain Neurological Soci- 


The International Symposium on New Trends in Cerebro- 
vascular Diseases, Medical and Surgical Aspects, Gardone 


Seventh International Congress of Neurological Surgery, 


Tenth International Congress of Electroencephalography 
Epilepsy International Congress, Kyoto International Con- 


Twelfth World Congress of Neurology, Kyoto, Japan. 
Tenth International Symposium of the Fulton Society, Kyo- 


Thirty-first Annual Meeting, Congress of Neurological Sur- 


International Brain Research Organization, Lausanne, Swit- 


International Congress on Neuromuscular Diseases, Mar- 


1681 
Apri 1+ 
ington Plaza Hotel, Seattle. 
53 
Neuroradiology, Chicago. 
2T- 2 
Taronto. 
Jane 1%24 
1418 
ety, Tammaron Lodge, Durango, Colo. 
Jaly 2-4 
Riviera (Garda Lake), Italy. 
12-18 
Munich, Germany. 
Sept 411 Third World Congress on Pain, Edinburgh. 
1#1€ 
and Clinical Neurophysiology, Kyoto, Japan. 
1%2. 
ference Hall, Kyoto, Japan. 
20-26 
22 
to, Japan. 
Gct 1825 
geons, Century Plaza, Los Angeles. 
1982 
April 14 
zerland. 
Sept 121° 
seilles, France. 
Get 161s 


Sympesiumen Centemporary Clinical 
Neurology.—he fourth annual Sympo- 
sum on Comcemperary Clinical Neu- 
rolegy, sporssred by Vanderbilt Uni- 
versity Sehed of Medicine, Nashville, 
Term, will be held July 21-25, 1981, at 
the Palmette Dunes Hyatt Resort, 
Hilton Head Bland, SC. Contact Joan 
Sullivan, Devartment of Neurology, 
Vanderbilt Jmiversity School of Medi- 
cine, Nashv:be, TN 37232. 


The 13th Collegium International 
Meuropsychegharmacologicum Con- 
gress._The Congress will be held in 
Jerusalem Jane 20-25, 1982. Contact 
Secretariat. 3th CINP Congress, PO 
Box 29784, TSI Aviv, Israel. 


Symposium on Neurogenic Hyperten- 
s.on.—Symposium on Neurogenic Hy- 
pertension wall be held at the Hilton 
Hote! in Pi Sburgh, Sept 17-20, 1981. 
Course direeters.are P. Jannetta, MD, 
enc J. Fein, MD. Contact Continuing 
Education, 122 Scaife Hall, Universi- 
ty af Pittseergh School of Medicine, 
Pitzsburgh, PA 15261. 


Arca Neurol—/o! 38, April 1981 


Twelfth Symposium Neuroradiologicum, Washington, DC. 


Ninth International Congress on Neu- 
ropathology.—The Ninth International 
Congress on Neuropathology will be 
held in Vienna, Sept 5-10, 1982, at the 
Hofburg Palace Congress Centre. 
Contact Dr H. Lassmann, c/o Wiener 
Medizinische Akademie, Alser Strasse 
4, A-1090 Vienna, Austria. 


New Trends in Cerebrovascular Dis- 
ease: Medical and Surgical Aspects.— 
This symposium will be held in Gar- 
done Riviera (Garda Lake), Italy, July 
2-4, 1981. Write Fondazione Giovan- 
ni Lorenzini, Via Monte Napoleone, 
23, 20121 Milan, Italy. 


Tetrahydrocannabinol in Spasticity.— 
A randomized double-blind study of 
oral tetrahydrocannabinol in the 
treatment of intractable spasticity in 
paraplegics or quadriplegics is being 
conducted in the Department of Neu- 
rosciences of the Peoria School of 
Medicine, Ill. More patients are 
needed for the study. You are invited 
to call Dr William C. Hanigan at (309) 
676-2616. 


International Congress of Neurolo- 
gy.—A symposium on migraine will be 
held in connection with the Congress 
at Kyoto, Japan, on Sept 22, 1981. 
Write Dr F. Clifford Rose, Princess 
Margaret Migraine Clinic, Charing 
Cross Hospital, London, W6 8RF, 
England. 


New Diplomates of the American 
Board of Psychiatry and Neurology, 
Inc.—The following were certified by 
the Board after its examination in 
New York, Oct 27-28, 1980. 


Aberfeld, Donald C., MD 
New York 


Ansevin, Carl Franklin, MD 
Poland, Ohio 

Auerbach, Sanford Harlan, MD 
Brookline, Mass 


Bedri, Jonathan, MD 
Los Angeles 


Bennett, Richard H., MD 
Philadelphia 

Bergman, Ira, MD 

Pittsburgh 

Bielawski, Martin Abraham, MD 
Brookline, Mass 

Blachman, Paul Steven, MD 

Newton, Mass 

Bleecker, Margit Lukk, MD ° 
Baltimore 


Burkhart, James E., MD 
Richmond, Ind 


Cable, William J.L., MD 
Newton, Mass 


Caplan, David N., MD 
Ottawa 

Casson, Ira Richard, MD š 
Rockville Centre, NY 


Castle, Jay I., MD 
New York 


Chad, David, MD 
Boston 


Chen, Jia-Rhon, MD 
Hewlett, NY 
Cruse, Robert Paul, DO 
University Heights, Ohio 
Cuervo-Delgado, Herminio, MD 
APO, New York 
Cuzzone, Louis J., MD 
Norwalk, Conn 
Daras, Michael, MD 
Whitestone, NY 
Domingue, James N., MD 
Boston 
Duran, Emilio Soria, MD 
Buffalo 
Ebers, George C., MD 
London, Ontario, Canada 
Ebersole, John S., MD 
Guilford, Conn 

Confnued to page 17. 
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Spiking waves 
out of 
control... 


- 





begins what may be a long-term 
need for anticonvulsive medica- 
tion. So the efficacy and side 
effects of the agent selected should 
be well known and relatively free 
of surprises. 

Consider the patient. Consider 
DILANTIN® (phenytoin sodium). 

It offers specific control of tonic- 
clonic seizurės and support for 
your patient in the years to come. 
Called a drug of choice, Dilantin is 
dependable and generally well 
tolerated. Drug reactions are well 
documented. The most common 
adverse reactions—for example, 
nystagmus, ataxia, slurred speech 
and mental confusion—aftfect the 
central nervous system. These side 
effects may be dose related and 
may disappear with continuing 
therapy at a reduced level. 

Only Parke-Davis makes Dilantin 
Kapseals®, with their unique drug- 
release characteristics. The serum 
half-life of Dilantin often allows 
a single daily dose of Dilantin 
Kapseals for maintenance therapy, 
once the divided dosage of three 
100-mg capsules daily has 
adequately controlled seizures. 


Dilantin 
extended phenytoin 
sodium capsules, USP) 

Kapseals’ 


Specific control of 
tonic-clonic seizures 
for the years to come. 


PARKE-DAVIS 


1980 Warner-Lambert Company See next page for brief summary of prescribing information. 
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| AN UPDATE ON 
CEREBRAL VASCULAR DISEASE 
OCTOBER 28-30, 1981 


UNIVERSITY HOSPITAL, 
LONDON, CANADA 


COURSE DIRECTORS: 
H.J.M. Barnett 









DILANTIN® (extended phenytoin sodium capsules, USP) KAPSEALS® 
Before prescribing, please consult full prescribing information. 

A brief summary follows: 

Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 

Contraindication. Dilantin is contraindicated in those patients with a history of 








Phenytoin is not indicated in seizures due to hypoglycemia or oe Causes 
- Appropriate diagnostic 








procedures should be performed as indicated C.G. Drake 
henytoin metabolism may be significantly altered by the concomitant use of ‘ s 
other drugs such as: V.C. Hachinski 
a. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, S. J P | 
however, is variable and unpredictable. It has been reported that in some . Peerless 






Patients the concomitant administration of carbamazepine resulted in an in- 
creased rate of phenytoin metabolism. 

b. Coumarin anticoagulants, disulfiram, phenylbutazone, andsulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead to an increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well documented. 

c. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 


PROGRAM TO INCLUDE: 






Stroke—Pathogenesis. Diagnosis. The Role of the Heart. 
Cerebral Ischemia. 






—New Research Techniques. Prevention and Treat- 
ment. Stroke and Epilepsy. 






Surgery and Radiology—Neurovascular Surgery. Interven- 
tional Radiology. Uncertainties in 
the Prevention and Management 
of Cerebral Vascular Disease. 


Approved for category 1 credit: AANS and CNS. College of 
Family Physicians of Canada. 


Further information and registration forms available from: 
Dr. V.C. Hachinski, Room 1-3, 

University Hospital, P.0. Box 5339, Stn. A, 

London, Ontario, Canada NGA 5A5. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. ta are more extensive with respect to phenytoin 
and phenobarbital, but these are also the most commonly prescribed anticon- 











A small percentage of individuals who have been treated with phe in have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
ied epee availability and lack of induction; it appears to be genetically 

letermined. 


be made to substitute another anticonvulsant arug or drug onneani 
Or petit mal seizures. There- 


The NINCDS Intramural Program will be 
accepting applications for second or third 
year residency in neurology, starting July 4, 
1984. Emphasis will be placed on exposing 
residents to research in clinical neurology. 
Participants may rotate in up to four of the 
following: experimental therapeutics (Dr. D.B. 
Caine), neuroimmunology (Dr. D.E. McFarlin), 
infectious diseases of the nervous system (Dr. 
J.L. Sever), epilepsy (Dr. RJ. Porter), pediatric 
neurology (Dr. R.O. Brady), and neurosurgery 
(Dr. P.L. Kornblith). Accreditation for one year 
of residency training will be provided. There 
may be an option for candidates to spenda 
second year (not accredited) in a research 
area of their choice. NINCDS has 52 beds for 
inpatients, and programs for ambulatory care 
and outpatients. Salaries will be determined 
by the Medical Staff Fellow Program of NIH. For 
additional information please contact Dr. D.B. 
Calne, Clinical Director, National Institute of 
ge and Communicative Disorders 
and Stroke, National Institutes of Health, 
Public Health Service, Building 10, Room 6D20, 
Bethesda, Maryland 20205. An Equal 


The phenytoin should be discontinued if a skin rash rot halk (see Warnings 
Section regarding drug discontinuation). If the rash is ex oliative, purpuric, or 





Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 

has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. Central Nervou: ystem: The most common manifesta- 
tions encountered with pi enytoin therapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing therapy at a 
reduced dosage level. 

Gastrointestinal System: Phenytoin.may cause nausea, vomiting, and consti- 
pation. ministration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

integumentary System: Dermatological manifestations sometimes ac- 
companii y tever have included scarlatiniform or morbilliform rashes. A 
Morbillilform rash (measles-like) is the most common; other types of dermatitis 
are seen more rarely. Rashes are more frequent in children and young adults. 
Other, more serious forms which may be fatal have included bullous, e: Oliative, 





priate dental care. Polyarthropathy and hirsutism occur occasionall 
glycemia has been he peal Toks hepatitis, liver damage, and periarteriia Opportunity Employer. 
nodosa may occur and can be fatal ZE 
PARKE-DAVIS 
OWE vaner aA NATIONAL INSTITUTES 
PD-JA-0145-1-P(8-80) Morris Plains, NJ 07950 USA 
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Eisenberz, Leomard Scott, MD 
Meplewond. NJ 

Elsner, William. MD 
Coumbus, Ga 

Engel. Murray, MB 
Stamford, Corn 

Farielio, Ruggero G., MD 
San Antonio, Tex 
Fernandz, Raymond J., MD 
Tampa, “la 

Fo, Sur-Hoe, MD 
Englewood. NJ 

Forster, George MB 
Tenafly, NI 

Frank, Ludwiz Matthew, MD 
Norfolk, Va 

Friedman, Irving, MD 
Book yn, NY 

Gercie, Leenaree M., MD 
Maracaibo, Zelia, Venezuela 
Gersh Douglas Barry, MD 
Lengkorne, Pomm 

GūRessa, Mark Henry, MD 
Menomcnee Fails, Wis 
Gilman, Neal_J«el, MD 
Grant Junctien. Colo 
Genzale:-Searaao, Francisco, MD 
Pkilacelohia 

Grass. Lavid Bruce; MD 
Hartford, Corr 

Greerstein, Jefrey Ian, MD 
Reckulle, Ma 

Hanspal Nawjc Singh, MD 
Devon, Penn 

Hənr7, zar] V=bb, MD 
Bostan 


Hermar, Peter MD 
New Yok 


Hesten,Juwie L, MD 
Concerc, NH 


Hines, Eodemc= Edward, MD 
Lancaster, Perm 


Hurwitz, Hilt L., MD 
Lexington. Mass 


Husainy, Take=, MD 
Ashlenc, Ey 


Jennart. Frederick W., DO 
Taaletin, Ore 


Kaboii, Daryoush, MD 
Dallas 


Kanner Ronali Mark, MD 
White Plains, SY 

Kaplan. Jerry >., MD 
Bosten 

kauiman, Charles E., MD 
Frov:denes, RI 


Elein, Patriae Gorman, MD 
Gradell NJ 


Laskin Stever E MD 
Eiver Vale, N. 
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Lesser, Ronald Peter, MD 
Cleveland 


Lewis, William J., MD 
Virginia Beach, Va 
MacDonald, John T., MD 
Minneapolis 

Mandel, Steven, MD 
Wynnewood, Penn 

Mateer, John Eugene, MD 
Morgantown, WVa 

Ment, Laura R., MD 

New Haven, Conn 

Mody, Harshad Ramnik, MD 
Columbia, Md 

Nallainathan, Sanatkumar, MD 
Bridgeport, Conn 

Ogunro, Charles Oladipo, MD 
New York 

Olszewski, Joseph Edward, MD 
Centerville, Ohio 

Osman, Bassam, MD 

Burr Ridge, Ill 

Panagakos, Jean, MD 
Kensington, Md 

Park, Steven Hong-Youl, MD 
Milwaukee 


Pasternak, Gavril William, MD 
New York 


Pats, Harvey Byron, MD 
Charlottesville, Va 
Pedersen, Robert A., MD 
Thomasville, Ga 

Pellmar, Monte B., MD 
Wayside, NJ 

Petro, Denis James, MD 
Bronx, NY 

Pincus, Martin Mark, MD 
New York 

Porter, John A. H., MD 
Delafield, Wis 

Pruitt, Amy A., MD 

Boston 

Ramachandran, Tarakad S., MD 
Syracuse, NY 

Rawlinson, Donald Gordon, MD 
New York 

Reddy, Adhikari Mohan, MD 
Lyons, NJ 

Reeves, Alexander Gorden, MD 
Hanover, NH 

Reid, Elizabeth A., MD 
Edina, Minn 

Reik, Louis, Jr, MD 

Canton Center, Conn 

Rice, Eileen -M., MD 
Glenshaw, Penn 

Ridsdale, Leone, MD 

Esher, Surrey, England 
Robbins, Michael Bruce, MD 
North Andover, Mass 


Robertson, Edgar W., MD 
Newton, Mass 


Roehmholdt, Mary Elizabeth, MD 
Williamsville, NY 


Ropper, Allan H., MD 


Boston 

Rosenberg, Randy Marc, MD 
Philadelphia 

Ross, Diana Lynn, MD 
Cincinnati 

Ryan, Edward Jay, MD 
Tampa, Fla 

Schapiro, Daniel Edward, MD 
New York 

Schweller, Thomas Andrew, MD 
San Diego 

Selman, Jay E., MD 

New York 

Sepdham, Taweesuk B., MD 
Chester, Va 


Siddique, Teepu, MD 
Rockville, Md 


Sigsbee, Bruce, MD 
Lewiston, Me 


Silbert, Paul J., MD 
Rumson, NJ 


Silver, Kenneth, MD 

Montreal 

Sobol, Norman, MD 

Brooklyn, NY 

Soovere, I., MD 

Philadelphia ° 
Spencer, Susan S., MD 

Branford, Conn 

Sterman, Arnold Bruce, MD 

East Setauket, NY 

Stern, Barney Joel, MD 
Pikesville, Md 

Strachan, Thomas L., MI, 
Copley, Ohio 

Thakore, Hasit R., MD 

Brooklyn, NY 

Theodore, William Harold, MD 
Bethesda, Md 

Troncoso, Juan-Francisce Cavieres, MD 
Columbia, Md 

Truax, Bradley Thomas, MD 
Lewiston, NY 

Van Engel, Daniel R., MD 
Ridgewood, NJ 

Van Uitert, Robert LeGrane, MD 
North Adams, Mass 


Volpe, Bruce T., MD 
New York | 


Wagner, Daniel Robert, MD 
Carmel, NY 


Wittenborn, John Richard, Jr, MD 
Washington, DC 


Wyatt, Robert H., MD 
Columbus, Ohio 


Yung, Wai-Kwan Alfrec, MD 
New York 


Zyznewsky, Wladimir, MD 
Pittsburgh 
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It’s rough, 
being different 





No need to expose him to 
teasing about taking midday 
Y medicine at school. Cylert 


But you can discreetly treats ADD (attantion 


deficit disorder) with just one 


tr eat his ADD daily dose. Taken at home. 
without problems No need for the child to carry 
2 of dosing at a controlled drug to school. No 


need to involve school personnel. 
school As effective for behavior 
a control as multiple doses of 


methylphenidate or 
amphetamines. Cc) 


v Cylert x: 


shi INE) 


Tablets: 18.75, 37.5, 75 mg. Chewable abies: 37.5 mg. 


Once a day. 













T 


See overleaf 
for brief summary. 
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Cylert. pemoine) 5 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate. 

It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white. tasteless, odorless powder. relativelyinsoluble (less than 1 mg/ml.) in water, 
chloroform, ether, acetone, and benzene: its solubility in 95% ethyl alcohol ıs 2.2 mg/ml 

CYLERT (pemoline) ıs supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants; however, it'has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is nat known 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
Produces its mental and behavioral effects in children, nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline ıs approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days. 

Metabolites of pemoline include pemoline Conjugate, pemoline dione, mandelic acid, and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys; approximately 75% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident until the third or fourth week of drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational, social) for a Stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility, short attention span. hyperactivity, 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs. 
learning disability. and abnormal EE! lay or may not be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted. 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past, a variety of terms has been associated with these signs 
and symptoms, including: Minimal Brain Dysfunction. Hyperkinetic Reaction of Childhood, Hyper- 
kinetic Syndrome, Hyperactive Child Syndrome, Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion, and Minor Cerebral Dysfunction. 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS. ) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 3 

Clinical experience suggests that in psychotic children, administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition; therefore, growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility, short attention-span. hyperactivity. emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
child. The es to prescribe CYLERT should depend on the physician's assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics. 

When these symptoms are associated with acute stress reactions, treatment with CYLERT is 
usually not indicated. 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered with caution to Patents with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been-studied in humans. Patients who are 
feceiving CYLERT concurrently with other drugs. especially drugs with CNS activity, should be 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
pharmacologic similarity of pem@ine to other psychostimulants with known dependence liability 
Suggests that psychological and/or physical dependence might also occur with CYLERT. There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The satety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg./kg./day Postnatal survival of offspring was 
reduced at doses of 18.75 and 37.5 mg. ‘kg. day. 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT; it usually 
Occurs early in therapy, prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage. 

Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to six months 

Stomach ache. skin rashes, increased irritability, mild depression. nausea, dizziness. headache. 
drowsiness. and hallucinations have been reported. 

Elevations of SGOT. SGPT, and serum LDH have occurred impatients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT; a causal relationship between the drug and 
this clinical finding has not been established. 

The following CNS effects have been reported with the use of CYLERT: dyskinetic movements of the 
tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
cares A definite causal relationship between CYLERT and these reactions has not been estab- 
lished. 

Mild adverse reactions appearing early during the course:of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a significant or protracted nature. dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- 
ness, hallucinations, dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 
Primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal "hemodialysis may be useful in the 
management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value. ` 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg./day This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 m 

Clinical improvement with CYLERT is gradual. Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third.or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy. 


Abbott, Pharmaceuticals, Inc. 
North Chicago, 1L60064, U.S.A. 0113375 





Attention: Handicapped Physicians 


The St Paul-Ramsey Medical Education and Research 
Foundation is actively involved in a project directed toward 
serving the neéds of handicapped physicians. The purpose 
of this project is to form a voluntary group of handicapped 
physicians who will provide information and referral 
services as well as support and advocacy for physicians who 
become handicapped. | became multiply handicapped five 
years ago just as | was completing medical school and can 
readily attest to the paucity of information available to this 
unique population. Existing rehabilitation programs are 
simply not equipped to deal with the situation. 

The biggest problem we are encountering is that of 
identification. It is currently estimated that 4% of all 
physicians are not in active practice because of a physically 
handicapping condition and that 25% of these have the 
potential to be rehabilitated into the active practice of 
medicine. In real numbers this constitutes 1% of the 
licensed physicians in this country, or 4,500 physicians. 
Our goal is to identify these physicians and encourage their 
participation. 


As an aid in identification, | ask that all physicians, 


active or inactive, with any type of physical handicap 
contact me at St Paul-Ramsey Medical Education and 
Research Foundation, 640 Jackson St, St Paul, MN 
55101. 


Frank C. Zondlo, MD 
St Paul 








We can do 
much more 
together. 
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THE AMERICAN MEDICAL 


ELECTROENCEPHALOGRAPHIC 
ASSOCIATION 


A certied 20 hour category 1 C.M.E. EEG course. The program will be held at Caesar's Lake Tahoe, Stateline Nevada, Thursday June 25 
througn Satueday June 28, 1981. The course is sponsored by the American Medical EEG Association. 


Thursday, June 25: SPECIAL COURSE—PART | 
Pediatric EEG Review 


“NORME AND ABNORMAL EEG FROM PREMATURITY TO ADOLESCENCE”—Dr. John Hughes, Professor of Neurology, University of Illinois School of Medicine, Chicago, IL, 
Br. ames Meelis, Clinical Assistant Professor of Pediatric Neurology, University of Florida School of Medicine, Jacksonville, FL, Dr. Harley Schear, AssociateDirector 


o Memroscienees, Mt. Zion Hospital, San Francisco, CA. 


SPECIAL COURSE—PART II 
“New and Controversial Areas in EEG” 


“RECEN DEVELGPMENTS IN THE THERAPY OF EPILEPSY"—Dr. B. J. Wilder, Professor of Neurology, University of Florida School of Medicine. 
“CURRED CRITERIA FOR DETERMINATION OF CEREBRAL DEATH” — Dr. Robert Weinmann, Associate Editor, Clinical EEG, San Jose, CA. 
““COMTMAVERSIAL ISSUES IN TELEPHONIC EEG TRANSMISSION INCLUDING CEREBRAL DEATH (ECS)"—Dr. Harley Schear, Associate Director of Neurosciences, Mt. Zion 


Hasgšal, San “rancisco, CA. 
‘Panel *scussion- “THE USE OF EEG TELEPHONIC TRANSMISSION FOR CEREBRAL DEATH"—Drs. B. J. Wilder, H. Schear and R. Weinmann. 
“24 HOER AMBULATORY EEG MONITORING’—Dr. R. Quy, Consultant to Queen’s Square Hospital, Oxford Medical Electronics, London, England. 
“THE WSE OF 24-HOUR EEG MONITORING IN PATIENTS WITH BLACKOUTS” —Dr. Jacob Green, Clinical Associate Professor of Neurology, University of Flosida, and Dr. 


Lawad Scales, President, Neurological Institute, Jacksonville, Florida. 


Friday, June 26: 


“POWERESPECTREM ANALYSIS OF EEG IN THE COMATOSE PATIENT” —Dr. Keith Chiappa, Assistant Professor of Neurology, Harvard Medical School, Associate Director, EEG 


Leborstory, Massachusetts General Hospital, Boston, MA. 
“THE US OF COMPUTERIZED EEG INTERPRETATION IN THE CLINICAL EEG LABORATORY"—Dr. Reginald Bickford, Professor of Neurosciences, University of Calisornia at 


Sen Bego; Sav Diego, CA. ° 
“COMPUTERIZED EEG: ALL THAT GLITTERS IS NOT GOLD'’—Dr. Alan Gevins, Director, EEG Systems Laboratory, Langley Porter Neuropsychiatric Institute, 


Sen ancisco, CA. : 
Panai Gmecussion=“‘NEW HORIZONS IN COMPUTER EEG”—Dr. Charles Yeager, Director Emeritus, EEG Systems Laboratory, Langley Porter Neuropsychiatric nstitute, San 


Franesco, CA, moderators, Dr. K. Chiappa, Dr. R. Bickford, Dr. R. John, and Dr. A. Gevins. 
‘“QBSORMALITIESIN EVOKED POTENTIALS IN PATIENTS WITH LEARNING DISABILITIES”—Dr. R. John, Brain Research Laboratory, New York University Medical Censer, New 


York, NY. 
“§BMORMALITIES IM EVOKED POTENTIALS IN SUDDEN INFANT DEATH SYNDROME” —An Update, Dr. R. Nodar, Head, Section of Communicative Disorders, Cleveland Clinic, 
Ceveand, Dhiv, Dr. D. Lonsdale, Head, Section of Biochemical Genetics, Cleveland Clinic, Cleveland, Ohio, and Dr. J. Nealis, Clinical Assistant Professor of Pediatric 


Neurmogy, Unwersity of FL School of Medicine, Jacksonville, FL. 
“EVOKE® POTENTIAL ABNORMALITIES IN HEAD INJURY—RELATIVE TO DISABILITY AND CLINICAL OUTCOME”—Dr. M. Rappaport, Academic Research Administrater, Brain 


Feneton Study Unit, Agnew State Hospital, San Jose, CA. 
b 


SPECIAL COURSE—PART III 
Evoked Potentials for the Practitioner 
“Qur goal is to teach you to actually do your own evoked potentials.” 


‘“NTROMUCTION TO EVOKED POTENTIAL RECORDING TECHNIQUES” —Dr. Irvin Gerson, Assistant Professor, Department of Psychiatry & Human Behawor, Jefferson 


Univesity, Director of Neurophysiology Laboratories, Philadelphia College of Osteopathic Medicine, Philadelphia, PA. 
“CLINICAL UTILITY OF EVOKED POTENTIALS”—Dr. K. Chiappa, Assistant Professor of Neurology, Harvard Medical School, Associate Director, EEG Laboratory, Massachusetts 


Geness! Hospital, Boston, MA. 
“PROBLEMS COMMONLY ENCOUNTERED IN EVOKED POTENTIAL RECORDINGS" —Dr. M. Rappaport, Academic Research Administrator, Brain Function Study Unit, Agnew 


State ospital, San Jose, CA. 
Roumd Toble Discassion in Evoked Potentials—Drs. I. Gerson, M. Rappaport, K. Chiappa, R. John, R. Bickford. 


mesican Board ef EEG Review Session—Optional—Staff. 
Saturday. June 27: 


Gvoled Potenta! Seminar featuring individual and small group demonstrations of evoked potentials with “hands on” experience. Each participant to be personally checked 
œt on equipment. 


Small group cemonstrations in computerized EEG analysis, and 24 hour EEG ambulatory monitoring will also fe available. 


ENROLLMENT LIMITED—HOTEL RESERVATIONS MUST BE RECEIVED BY May 20, 1981! 





Name Address 
City Vick 1587 State Zip Telephone 


EMEGE Member $190.00( ) Nonmember $225.00( )—For Entire Course, including luncheons and banquet. 


Make Gheck-pasable to: American Medical EEG Association 
Mail apelicatior end check to: Jacob Green, M.D., Course Director 
c/o Mr. Robert Herzog, Executive Secretary 
American Medical EEG Association 
850 Elm Grove Road 
Elm Grove, Wisconsin 53122 



























. SYMMETPEL 


| capsules 


\ emantadine HC 
. A simple addition 
-that may take him further 


May produce a smoother response 
P When using levodopa drugs alone, daily variations in 
improvement sometimes occur. The addition of SYMMETREL 
to optimal doses of the levodopa drug may smooth out 
` “these day-to-day fluctuations, making life more comfortable. 


Ik- May help regain lost benefits 
B- For some patients, the doses of levodopa drugs 
= required to maintain an adequate response to treatment 
“may also be responsible for troublesome side effects, 
. necessitating a subsequent reduction in dosage, and an ‘ 
ultimate veduction in efficacy. Adding SYMMETREL to the 
“lowered levodopa drug regimen may help to restore these 
lost therapeutic benefits. 


Rapid therapeutic response 
“For the patient about to begin levodopa drug therapy, 
concurrent therapy with SYMMETREL can produce a rapid 
therapeutic response, often within 48 hours. The dosage of 
SYMMETREL should be maintained at 100 mg once or twice daily, 
while the daily dose of the levodopa drug is gradually increased to 
f achieve optimal benefit. 
=" ~ = the patient who is receiving high doses of other antiparkinson drugs, 
tte mtd dose of SYMMETREL is 100 mg daily. After one to several weeks at 
“IO mg once daily, the dose may be increased to 100 mg twice daily, if necessary. 
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Endo Laboratories. Inc. D 
Subsidiary of the DuPont Company 


Garden City, New York 11530 ean 


*Levodopa drugs include levodopa and also carbidopa/levodopa combmations. 


SYMMETREL is a DuPont registered U.S. trademark 
Please see following page for brief summary of full prescribing information. 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-Induced E: xtrapyram- 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism. drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
Cation. It is indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
SYMMETREL is less effective than levodopa, (-)-3-(3 4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established Although anticholinergic type side effects 
have been noted with SYMMETREL when used in Patients with drug-induced ex- 
trapyramidal reactions. there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other “seizures” should be ob- 
served closely for possible increased seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL ‘ 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and Cautiously, Consistent with other medical consider- 
ations, such as the presence of osteoporosis or phiebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day, about 12 times the recommended human dose, but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose. 

NURSING MOTHERS. Since the drug is secreted in the milk. SYMMETREL 
should not be administered to nursing mothers 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experienced a par- 
kinsonian crisis. i.e.. a sudden marked clinical deterioration, when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently. 

The dose of SYMMETREL may need Caretul adjustment in patients with renal 
impairment, congestive heart failure, peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine. it 
may accurgulate when renal function is inadequate. 
` Care should be exercised when administering SYMMETREL to patients with 
liver disease. a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive episodes, 
Psychosis. and urinary retention. Rarely convulsions. leukopenia, and neutrope- 
nia have been reported 

Other adverse reactions of aless serious nature which have been observed are 
the foliowing: hallucinations, contusion, anxiety and irfitability; anorexia, nausea, 
and constipation; ataxia apd dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following: 
vomiting: dry mouth; headache. dyspnea: fatigue, insomnia, and a sense of weak- 
ness. Infrequently. skin rash. slurred speech, and visual disturbances have been 
observed, Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported > 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone. SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily. the dose may be in- 
creased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be Supervised closely by their physicians. 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 
SYMMETREL for several weeks followed by reinitiation of the drug. may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary. 


Dosage for Concomitant T herapy 
Some patients who do not respond to anticholinergic antiparkinson drugs mayte- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in Patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL 
Dosage for Drug-Induced Ext'apyramiidal Reactions: 
Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day, Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 
divided doses 


SAT Endo Laboratories, Inc. 


Subsidiary of the DuPont Company 
Garden City, New York 11530 =a 
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This bi-monthly publication is an invalu- 
able source of information on the latest 
developments in medical computing 
technology. Produced by the AMA Com- 
puters Systems in Medicine Program, 
Computers and Medicine reports on the 
ways computer technology is used clini- 
cally and administratively in private prac- 
tices, hospitals, clinics, and medical 
societies. 

The format of Computers and Medi- 
cine emphasizes brief articles which 
convey the fundamental concepts in- 
volved in applications Currently in use, 
as well as those in developmental and 
experimental stages. 

Plug into the medical computing infor- 
mation network; subscribe to Computers 
and Medicine today! 
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Subscriber Services 
American Medical Association 
535 N. Dearborn St. 

Chicago, IL 60610 
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| wish to subscribe to Computersand | 
Medicine for the period indicated be- I 
low. Enclosed is my check (payable to I 
AMA) for $ : l 
O 1 year subscription, 6 issues - I 
$12 U.S. and U.S. Poss. l 
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O 2 year subscription, 12 issues 
$20 U.S. and U.S. Poss. 
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Original Cortributions 


Glossopharyngeal (Vagoglossopharyngeal) Neuralgia 


A Study of 217 Cases 


Joseph G: Rushton, MD; J. Clarke Stevens, MD; Ross H. Miller, MD 


ein 217 cases cf glossopharyngeal 
neuralgia seen at the Mayo Clinic 
between #922 and 1£77, the disease was 
more commen in patients older than 50 
years (57%) Sut aiso occurred in 43% 
whe were between 13 and 50. Sponta- 
neous remissions were noted by 161 
patients, but 37 had no periods of pain 
relieL Symcepe was rarely a problem. 
Involvement was bilateral in 12%. The 
combination of glossopharyngeal and tri- 
geminal neuralgia was found in 25 
patients. Positive results of the cocaine 
test iv 1120f125 patients aided in diagno- 
sis. Carbamezepine s the favored medi- 
cation. Early surgical experience con- 
sisted of extracranial avulsion of the 
glossepharyxgeal nerve or intracranial 
section a the jugular foramen; since 
1948, surgical treatment has included 
section af he glossopharyngeal nerve 
and usually the upper rootlets of the 
vagus nerve-and add tional section of the 
fifth cranial merve when trigeminal neural- 
gia was associated. Good relief of pain 
was obtained surgicelly in 110 patients. 

(Arch Neurof 1981 38:201-205) 


The reeeguition o° glossopharyngeal 
neuralgia is recent when compared 
with that of trigeminal neuralgia. 
Weisenburg’ was the first to draw 
attention te the fact that irritation of 


the glossopnaryngeal nerve may give 





Aceepted fo~ publication July 29, 1980. 

Erem the Departments of Neurology (Drs 
Rushcen amd Stevens) ard Neurologic Surgery 
(Dr Miller) Maye Clinic and Mayo Foundation, 
Roehester, Mimn. 

Reprint requests to Mayo Clinic, Rochester, 
MN 55901 @Mr-Stevens). 
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rise to tic-like pain. His patient had a 
tumor of the cerebellopontine angle. 
Sicard and Robineau’ described what 
we would recognize as glossopharyn- 
geal neuralgia under the term “algie 
vélopharyngée essentielle.” Recogniz- 
ing that elements of the vagus nerve 
might play a part in conveying painful 
sensations from the throat, they 
advised cutting the pharyngeal 
branches of the vagus nerve. In 1921, 
Harris’ used the term “glossopharyn- 
geal neuralgia” for the first time. In 
that same year, Siebert’ wrote of 
“Neuralgien (?) des Glossopharyn- 
geus” in a brief discussion of pain 
referable to the ninth cranial nerve. 
(The question mark in parentheses 
appears in the original article.) The 
first substantial account of the condi- 
tion appeared in 1923, when Doyle’ 
reported four cases. 

In 1969, White and Sweet“ proposed 
that the term “vagoglossopharyngeal 
neuralgia” be used in place of “glosso- 
pharyngeal neuralgia” because they 
believed that the older term diverted 
attention from the part often played 
by the vagus nerve in this condition. 
We agree with their reasoning; how- 
ever, because of the long-established 
use of the term “glossopharyngeal 
neuralgia,” we are inclined to contin- 
ue to use the older term. 

Glossopharyngeal neuralgia bears a 
striking similarity to trigeminal neu- 
ralgia, but with arresting differences. 
It is a rare condition when compared 
with the incidence of trigeminal neu- 
ralgia; it has been reported as occur- 
ring in a ratio of 1:70 by Spurling and 
Grantham,’ 1:88 by Brzustowicz,* and 
1:100 by Bohm and Strang.’ It is a 


disease of adults. Incerest in these 
matters prompted our study of 217 
cases seen at the Mayo Clinic from 
1922 to 1977. Nene of the patients had 
evidence of neoplasm to account for 
the pain. 


CLINICAL FEATURES ° 
Age at Onset 


The Figure shows the distribution 
by age at onset in ovr series of 217 
patients with glossopnaryngeal neu- 
ralgia. Onset before age 20 years must 
be rare, for only one of our patients 
was included in this group, and his age 
at onset was 18 years. Sinha” reported 
a case in which onset was at 16 years 
of age. In about 43% cf our cases, the 
disease began in patients younger 
than 50 years of age; n about 57%, it 
began at age 50 years or older. Thus, 
the disease is slightly more common in 
the elderly, but it is a mistake to 
assume that it is rere in younger 
persons. 


Nature of Fain 


The pain of glossopharyngeal neu- 
ralgia is often likenec to that of tri- 
geminal neuralgia; it is described as 
sharp, shooting, stabbing, or “like a 
needle” and commonly lasts from a 
few seconds te a minute. Although 
many of our patients suffered from 
this tic-like paim, a substantial num- 
ber experience a dull aching, a burn- 
ing, or a painful feeLng of pressure 
that persisted for several minutes or 
even several hours. It is our impres- 
sion that the pain of g ossopharyngeal 
neuralgia is, in some patients, less 
severe than the pair o? trigeminal 
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Age at onset of 217 patients with glossopharyngeal neuralgia. 


neuralgia. This impression is based on 
the fact that some of our patients, 
when informed of the nature of the 
illness and assured that no serious 
underlying disease existed, were con- 
tent to accept the pain and avoid 
surgical treatment. 

As a rule, the onset of the disease is 
abrupt and there is severe pain in the 
throat or ear; however, 13 of our 
patients were first aware of unpleas- 
ant but not painful sensations in those 
regions that later were the site of the 
pain. Such sensations preceded the 
onset of the typical pain by one week 
to several months; they often occurred 
in short bursts of a few seconds or 
minutes and were commonly precipi- 
tated by the trigger mechanisms that 
later initiated the pain. The sensa- 
tions were described as a sticking, 
clicking, scratching, or “dry chip” or 
similar foreign-body sensation. One 
patient complained of “a bug in my 
ear” for several days before the onset 
of pain in the tonsil and ear on the 
same side. Four patients noted that 
after the onset of the typical pain, the 
foreign-body sensations accompanied 
the pain and lasted for as long as 
several minutes after the pain ceased. 
Another four patients were aware of 
unpleasant sensations that just pre- 
ceded or accompanied the pain. One 
patient was aware of an itching or 
tickling in the ear and side of the neck 
that appeared for one or two minutes 
before the onset of pain in these 
regions. Another patient, who had 
pain only in the tonsil and tongue, was 
aware of an itching in the ear on the 
same side “for a minute” before and 
during the course of the pain, and one, 
who had pain only in the left tonsil, 
had a “funny feeling” just anterior to 
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the left ear before and during the 
pain. One woman complained of a 
sensation of “tight strings” in the left 
side of the throat before and during 
her pain in the left tonsil and ear. 


Spontaneous Remissions 


Patients with glossopharyngeal 
neuralgia commonly experience a 
remission of the pain. The approxi- 
mate duration of the longest period of 
freedom from pain that patients could 
recall was as follows: less than six 
months, 50 patients; six to 12 months, 
27; one to two years, 28; two to three 
years, 14; three to four years, 22; and 
five years or more, 20 (the longest 
remissions recordeé were of ten and 
20 years). Thirty-seven patients re- 
ported no periods cf pain relief, and 
for 19 patients this information was 
not available. 


Location of Pain 


Pain may occur anywhere in the 
regions supplied with somatosensory 
elements of the glossopharyngeal and 
vagus nerves. Patients usually local- 
ized the pain to one or more of the 
following regions: ear, 155 times; ton- 
sil, 147; larynx, 69; and tongue, 43. An 
occasional patient recognized pain in 
only one site at the onset of the illness 
but noted spread te other regions as 
the disease progressed. The most com- 
mon combination was tonsil and ear, 
noted by 68 patients. Forty-two 
patients experienced pain in three 
locations, but none recognized pain in 
all four locations. Fifty-six patients 
experienced pain in only one location 
throughout the course of their illness. 
These were divided as follows: tonsil, 
21; ear, 20; larynx, 13; and tongue, 
two. 


In addition to pain in the usual 
sites, 15 patients noted a spread or 
overflow of pain to regions beyond the 
usual sensory distribution of the ninth 
and tenth cranial nerves. This “over- 
flow” pain always occurred on the 
same side as the usual pain and 
included the temple, mastoid region, 
cheek, side of the nose, upper or lower 
jaw, palate, lateral aspect of the 
tongue, supraclavicular region, eye, 
and scalp above the ear. Often this 
pain was tic-like, but in some patients 
it was prolonged, in keeping with the 
character of the pain felt in the more 
common sites. 


Triggers 


The patients with glossopharyngeal 
neuralgia identify definite trigger 
zones less often than do patients with 
trigeminal neuralgia, probably be- 
cause they are less able to localize pain 
accurately in deep struetures of the 
mouth, pharynx, and ear. They do 
commonly recognize trigger mecha- 
nisms such as swallowing, chewing, 
coughing, and talking. The act of tak- 
ing cold drinks seemed especially like- 
ly to induce pain. Some complained 
that certain foods—highly spiced, 
sweetened, or acidic-were common 
offenders. An occasional patient, al- 
though aware of the usual triggers, 
was of the opinion that the pain some- 
times occurred spontaneously. Five 
patients noted that a quick movement 
or jarring of the head precipitated the 
pain. Four patients found that raising 
the arm on the side of the pain precip- 
itated pain in the throat and ear. One 
patient discovered that lateral move- 
ment of the jaw caused pain in the 
tonsil and throat but that this pain 
was not induced by coughing, chew- 
ing, or talking or by taking solid or 
liquid food. Several patients found 
that touching the external auditory 
canal, the side of the neck, the skin 
anterior to the ear, or the area over 
the mastoid started the pain on the 
same side. 


Accompanying Symptoms 


During the course of a paroxysm of 
pain, 18 patients coughed vigorously 
and repeatedly. Some of these pa- 
tients recognized that coughing 
seemed to intensify the pain but the 
need to cough was irresistible. A few 
explained that the coughing was an 
effort to relieve the pain. Two 
patients were hoarse for several min- 
utes after a severe pain, and one 
patient had an inspiratory stridor dur- 
ing and for 20 to 30 s after a pain. 
Four patients were aware of a dull 
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aching or a burnimz pain in the region 
of the paroxysmal pain for several 
minutes to severa. hours after the 
brief, sharp paims ceased. Such pro- 
longed “afterpain” is often noted by 
patients wth trigeminal neuralgia. 
Three patients noted hyperemia, 
swelling, and lacrmation of the ipsi- 
leteral eye after the more severe 
pains. Several were aware of excessive 
salivation darmg-ard shortly after the 
pain. 
Association With Syncope 


Attacks of pain were associated 
with loss əf conseiousness in four 
patients. In two, the syncope occurred 
on one oceasion only, and in a third it 
oecurred four times. Syncope was a 
significant problem in only one of our 
patients, vhose esse has been re- 
ported in detail by Svien et al.” 

Approximately 3 cases of glosso- 
piaryngeal neuralbja associated with 
srneepal symptems or convulsions 
have been reported in the litera- 
ture.’ The trigger mechanism is 
unknown, but it & thought by most 
that syncop= is no a result of carotid 
sinus hypezsensiimity, because mas- 
sege of the sinus has not produced 
syncope or asystore except in a few 
instances == The usual mechanism 
propesed has been spillover of im- 
pulses from the glossopharyngeal 
nerve via tke tracts solitarius to the 
derse] moter nuceus of the vagus 
nerve, resuking in reflex bradycardia 
or asystole. Others have postulated 
that the snsitwty of the vagus 
nueleus itse f is inarsased,” and, more 
recently, it has been suggested that an 
artificial syrapse develops in the more 
proximal potion o" the glossopharyn- 
geal nerve =o that bers in the sinus 
nerve of Hering are stimulated by 
impulses of glessepaaryngeal somatic 
sensory or motor fiders.?*"! The EEG 
recorded during a:-acks shows slow- 
ing of background mythms or flatten- 
ing of the secord caused by cerebral 
hypoxia. During this time, the patient 
may make seme zonvulsive move- 
ments; however, no epileptogenic ac- 
tivity has been observed. 

Surgical treatmert has relieved the 
glssepharyageal neuralgia and the 
associated srneope in all cases. Several 
petients have beer treated with a 
temporary eardiae pacemaker before 
operation, "= or æ permanent pace- 
maker has heen inserted and the pain 
controlled hy carbamazepine (Tegre- 
tal). 31 


Bilate-ality 
Bilateral ziossopharyngeal neural- 
gia is rarely reported. Peet, in a 
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review of 14 of his own cases of glos- 
sopharyngeal neuralgia, described a 
young woman who had bilateral glos- 
sopharyngeal neuralgia and trigemi- 
nal neuralgia on the right. Bohm and 
Strang” mentioned that in two pa- 
tients a neuralgia had developed on 
the right side after earlier section of 
the left nerve. 

Four of the 217 patients in our 
series had bilateral neuralgia of the 
ninth nerve (about 2%). In contrast, 
about 5% of our patients with trigem- 
inal neuralgia had bilateral involve- 
ment. 


Cocaine Test 


The application of cocaine solution 
to the throat for the relief of pain was 
a common practice long before glosso- 
pharyngeal neuralgia was recognized. 
The test was first used at the Mayo 
Clinie as an aid in the diagnosis of 
glossopharyngeal neuralgia in 1925. It 
consists of applying a 10% solution of 
cocaine or other surface anesthetic to 
the region of the tonsil and pharynx. 
It is considered successful (positive 
result) if the patient is relieved for 
one to two hours afterward. During 
this time, the patient should be able to 
eat, drink, and tolerate probing in the 
trigger zone without pain. It is consid- 
ered unsuccessful (negative result) if 
the pain is not relieved or is relieved 
only to a minor degree. This test was 
performed on 125 patients: 112 had a 
positive result and 13 had a negative 
result. 

A positive result is of aid in making 
a diagnosis and predicting the out- 
come of surgical treatment. A nega- 
tive result raises some doubt, but it 
should not be sufficient to deprive the 
patient of the benefit of surgical 
treatment if other evidence strongly 
favors a diagnosis of glossopharyn- 
geal neuralgia. 


Geniculate Neuralgia 


The investigations of Hunt di- 
rected attention to the fact that the 
somatic afferent fibers of the seventh 
nerve might be the locus of neuralgic 
pain similar to that of trigeminal neu- 
ralgia. That same year, Clark and 
Taylor” reported a case of “true tic 
douloureux of the sensory filaments of 
the facial nerve.” This patient was 
relieved of pain by extirpation of the 
geniculate ganglion. Subsequently, 
the syndrome was referred to as “ge- 
niculate neuralgia” or “neuralgia of 
the nervus intermedius.” Reichert," 
in an article titled “Tympanic Plexus 
Neuralgia,” demonstrated that parox- 
ysmal pain in the ear alone could be 
relieved by section of the root of the 
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ninth nerve, and he expressed doubt 
concerning the existenze ef geniculate 
neuralgia. Later publications indi- 
cated that paroxysmal pain in the ear 
alone could be relieved by section of 
the nervus intermedius.*’? Opera- 
tions were done with the patient 
under local anesthesia, and the identi- 
ty of the nerve at fault was deter- 
mined by stimulation of the nerve and 
testimony of the patient that this 
reproduced the spontaneous pain. 

With this in mind, we must raise the 
question as to the possibility that 
some of our patients may have had 
geniculate neuralgia. A review of the 
histories of the 20 patients who had 
pain in the ear alone revealed that 
when seen here, five patients were not 
having pain or were having it so rare- 
ly that no cocaine test was done and 
no surgical procedure was advised. Six 
patients had a positive cocaine test 
result and were relieved of pain after 
section of the ninth nerve. One did not 
have a cocaine test but had avulsion of 
the ninth nerve in the neck, only to 
suffer a recurrence of pain two 
months after operation. I: is difficult, 
on the basis of description of the pain 
alone, to know which cranial nerves 
(VII, IX, or X) are involved. It appears 
that diagnosis of geniculate neuralgia 
can be made with certainty only if the 
techniques outlined previously are fol- 
lowed. 


Combined Glossopharyngeal 
and Trigeminal Neuralgia 


In 1930, Hesse" reported a case of 
combined trigeminal and glossopha- 
ryngeal neuralgia that he considered 
very unusual. Filatov® reported the 
same case (case 1) in greater detail 
and expressed the opinion that it was 
the first case of the combined form 
reported. Others were reported subse- 
quently.*-#5-#3-5° 

In our 217 cases, 25 were found to 
have both trigeminal and glossopha- 
ryngeal neuralgia—nine of these cases 
have been reported by Brzustowicz.* 
Thirteen patients were men and 12 
were women. The onset of the two 
types of pain was simultaneous in 
eight patients; another eight suffered 
glossopharyngeal pain first; and the 
remaining nine noted trigeminal pain 
first. The longest intervals between 
the onset of both pains were 16 years 
(IX then V) and 15 years (V then IX). 
The ages at onset of pain of the 
youngest patients were 29 years for 
the ninth nerve (then V at age 37) and 
37 years for the fifth merve (then IX 
at age 51). One patient suffered ninth- 
nerve pain on the left and fifth-nerve 
pain on the right. All others had fifth- 
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and ninth-nerve pains on the same 
side (left, ten; right, 14). 


Association With Multiple Sclerosis 


The association of trigeminal neu- 
ralgia and multiple sclerosis (MS) is 
widely recognized. In our experience, 
about 2% of patients with trigeminal 
neuralgia have MS.*' In contrast, none 
of our 217 patients with glossopharyn- 
geal neuralgia had symptoms or signs 
of any neurologic disease that could be 
recognized as MS. In an extensive and 
thoughtful review of “vagoglossopha- 
ryngeal” neuralgia, White and Sweet’ 
commented that the combination of 
this neuralgia and MS had never been 
reported (up to 1969). In 1973, Kahana 
et al,” reporting on a series of 295 
cases of MS with brainstem and crani- 
al nerve involvement, found one 
patient with glossopharyngeal neural- 
gia. Dr John Penman of London 
treated a patient who had, in addition 
to MS, both trigeminal and glossopha- 
ryngeal neuralgia (written communi- 
cation, July 28, 1966). The association 
of MS and glossopharyngeal neuralgia 
must be singularly rare. 


EFFECTS OF PHENYTOIN 
SODIUM AND CARBAMAZEPINE 
ON GLOSSOPHARYNGEAL PAIN 


All of our patients had received one 
or more analgesic medicines (both 
narcotic and nonnarcotic) before com- 
ing to this clinic. We are concerned 
mainly with the effectiveness of phe- 
nytoin (diphenylhydantoin) and car- 
bamazepine in the control of glosso- 
pharyngeal pain. 


Phenytoin 


A total of 18 patients took pheny- 
toin alone. Of these, two gained 
enough relief so that they were able to 
avoid operation while under our obser- 
vation. One of these two noted a feel- 
ing of drowsiness when taking the 
medicine, but was content to tolerate 
this in view of the satisfactory relief 
obtained. Four patients had good 
relief for periods of a few weeks to a 
few months; however, with continued 
use of the medicine, the pain returned 
and became uncontrollable. Three pa- 
tients enjoyed partial but satisfactory 
relief and did not need surgical treat- 
ment. One of these three preferred to 
use the medicine in spite of having 
feelings of lethargy and confusion. 
Nine patients failed to gain any relief 
from the use of phenytoin. 


Carbamazepine 


Twenty patients had used carbama- 
zepine alone in an effort to control the 
pain. Of these, four had sufficient 
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relief so that they were able to avoid 
operation. Six patients enjoyed relief 
of pain for a few weeks or months, 
after which the pain returned or 
became worse and they decided to 
undergo surgical treatment. Three 
patients had only partial relief but of 
sufficient degree to allow them to 
avoid operation. Seven patients failed 
to gain any relief; five of these had 
side effects (grogginess, itching, or 
dizziness) that were reason enough to 
stop the use of carbamazepine. 


Phenytoin and Carbamazepine 


Three patients used phenytoin with 
good effect initially, but this benefit 
disappeared after a few weeks or 
months; subsequent trials of carbama- 
zepine therapy were ineffective in 
controlling pain. Three patients re- 
ceived no relief from phenytoin; sub- 
sequent use of carbamazepine gave 
relief initially, but this failed after a 
few weeks or months. Seven patients 
used both medicines simultaneously 
but failed to gain relief from the 
combination. It has become our prac- 
tice to favor carbamazepine when the 
use of any medication seems indi- 
cated. 


RESULTS OF 
SURGICAL TREATMENT 


The surgical treatment of glosso- 
pharyngeal neuralgia was initiated at 
the Mayo Clinic by Dr Alfred W. 
Adson in 1922 and was reported in 
1924," Extracranial avulsion of the 
glossopharyngeal nerve was per- 
formed in four patients, and all 
received initial relief, but the pain 
later returned. 

In 1923, intracranial section of the 
glossopharyngeal nerve at the jugu- 
lar foramen was undertaken. A total 
of 71 patients have been treated in 
this manner. When some patients 
failed to gain relief of pain, it was 
decided that sectioning of the upper 
three or four rootlets of the vagus 
nerve should be included in the proce- 
dure. The first section of the glosso- 
pharyngeal nerve and the upper root- 
lets of the vagus nerve was performed 
in 1948 by Dr J. Grafton Love in a 
patient who had failed to obtain relief 
of pain with the initial section of the 
glossopharyngeal nerve one year ear- 
lier. Since that date, a total of 44 
patients have undergone this proce- 
dure. In addition, ten patients also 
underwent section of the fifth cranial 
nerve for an associated trigeminal 
neuralgia (two patients in this series 
also had section of the nervus inter- 
medius). 

A total of 129 patients have had 


surgical procedures for glossopharyn- 
geal neuralgia: 110 patients obtained 
good relief of pain and 13 patients did 
not. Occasionally, the pain was ini- 
tially relieved but returned two to six 
weeks postoperatively. Six patients 
underwent further operation. Seven 
patients (5%), who had been operated 
on between 1922 and 1977, died in the 
immediate postoperative period. Two 
of these died of postoperative hemor- 
rhage; one died of cerebral edema 
probably secondary to air emboli; one 
patient relieved of pain died of fulmi- 
nating meningitis one week after 
operation; one patient died on the day 
of operation and was found to have 
adrenal atrophy; and two patients did 
not have postmortem examinations. 

The most common postoperative 
disability was related to swallowing. 
Twenty-five patients had difficulty 
swallowing, and many complained of a 
feeling of having a foreign body in the 
throat and a “tickling” or drawing 
sensation in the pharynx. Sensory 
deficit in the posterior oropharynx 
after glossopharyngeal section is 
probably minimal unless the vagus 
nerve has also been injured or sec- 
tioned." 

Patients who have the classic symp- 
toms of glossopharyngeal neuralgia 
and who obtain relief by cocainization 
of the throat are candidates for surgi- 
cal section of the glossopharyngeal 
nerve and probably of the upper two 
to three rootlets of the vagus nerve. 
When the patient’s pain is in the inner 
ear and is unaffected by cocaine treat- 
ment, one should consider sectioning 
of the nervus intermedius of the sev- 
enth nerve at the time o? operation. 

The surgical section of the glosso- 
pharyngeal nerve and the upper root- 
lets of the vagus nerve is carried out 
through a unilateral suboccipital cran- 
iectomy. The opening need not be 
large, but should be large enough so 
that the surgeon can correctly identi- 
fy the foramen magnum, the jugular 
foramen, and the auditory foramen. 
The seventh and eighth nerves at the 
auditory foramen are commonly con- 
fused with the ninth and tenth nerves 
initially, but the correct identification 
is easily made when one sees the 9th, 
10th, and 11th nerves below the inter- 
nal auditory foramen. One must 
remember that the jugular foramen is 
medial to and below the auditory fora- 
men. The spinal accessory nerve in the 
jugular foramen is easily identified by 
stimulating the nerve and obtaining a 
contraction of the trapezius muscle, A 
small band of dural tissue separates 
the vagus nerve from the glossopha- 
ryngeal nerve. The glossopharyngeal 
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nerve is sectioned and the upper two 
to three metlets of the vagus nerve 
are identified and sectioned. It is not 
uncommor at the time of manipula- 
tior of the ainth and tenth nerves to 
note a deevease in blood pressure or a 
sudden tachycardia. Several patients 
had a prorounced drop in blood pres- 
sure, and tis necessitated emergency 
supvortive measures by the anesthe- 
siologist. “Iwo patients had such 
severe hysetensicn each time the 
nerve was stimulated that the proce- 
dure was terminated. 

Interest kas been renewed in the 
possibility that trgeminal neuralgia 
and glosseauaryngeal neuralgia may 
be caused by campression of the 
nerves by arterial or venous loops.” 
Review e° our operative reports 
revealed tkat ia 1° patients a specific 
comment was made about compres- 
sion of the ninth or tenth nerve by an 
arterial bap The patients underwent 
surgical section of the nerve in addi- 
tion to separation ef the loop from the 
nerve. Imfarmatior about the relief of 
pain obtained by microvascular de- 
comsresaiea was not available for 
thes2 patients. However, it is interest- 
ing to mote that the surgeons who 
commentec specifically about the ar- 
tericl loop aise mentioned that the 
nerve wes 2nlarged and congested in 
five oatiants. 

A few petierts with bilateral glos- 

neuralgia have been 
seen Patents with this rare condition 
may be hedped by microvascular 
decompression. Bileteral sectioning of 
the ninth camial nerve may result in 
loss 3f the ability b swallow. 

Wien gossopharyngeal and tri- 
gem nal nearalgia occur together, the 
trigeminal aerve should be examined 
high in the cerebellopontine angle in 
orde- to aveit) missing a tumor. When 
the trigeminal! nerve is examined, the 
seventh anc eighth cranial nerves and 
the commericating veins coursing 
from the surtace-of the cerebellum to 
the lateral and petrosal sinuses must 
be identified and protected. If the 
pain is severe, ‘the trigeminal nerve 
may be cerapressed, sectioned, or 
decompressec. 
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CSF Oligoclonal Bands, Immunoglobulins, and 
Viral Antibodies in Progressive Myoclonus Epilepsy 


Matti Iivanainen, MD; Pauli Leinikki, MD; Eero Taskinen 


David Madden, DVM, PhD; John Sever, MD, PhD 


® We studied CSF and serum samples 
from 16 patients with Progressive myoclo- 
nus epilepsy (PME). These patients had 
juvenile-onset PME with evidence of 
autosomal recessive inheritance and no 
Lafora bodies. Twelve of the 16 patients 
with PME had immunologic abnormali- 
ties. Gligoclonal y bands were seen in six 
of the eight patients from whom sufficient 
CSF was available. The CSF albumin and 
serum/CSF albumin ratios were normal in 
all 16 patients, indicating the presence of 
intact blood-brain barriers. Six of the 16 
patients showed increased CSF IgG levels 
and five had an increased CNS IgG syn- 
thesis. All patients had normal serum and 
CSF IgM and IgA levels. Three patients, 
all with bands, had reduced measles and/ 
or vaccinia serum/CSF antibody ratios. 
The findings suggest altered immune 
response of the CNS of some patients 
with PME apparently caused by nonspe- 
cific immunostimulation. 

(Arch Neurol 1981;38:206-208) 


Progressive myoclonus epilepsy 

(PME) is a neurologic syndrome 
characterized by stimulus-sensitive 
progressive myoclonus or muscular 
jerking, sudden involuntary muscle 
contractions, and epileptic seizures, 
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usually of the tonic-clonic type. The 
PME syndrome has been differen- 
tiated into five subgroups based on 
the following additional criteria: (1) 
the presence of Lafora bodies in the 
brain and/or other tissues; (2) age at 
onset of disease; (3) presence of 
dementia; (4) course of the disease; (5) 
mode of inheritance; and (6) asso- 
ciated hearing loss (Diebold' and 
R. Eldridge, R. Stern, and M. liva- 
nainen, unpublished data). The PME 
syndrome most common in Finland is 
characterized by absence of Lafora 
bodies, onset in late childhood (from 6 
to 15 years of age), and evidence of 
autosomal recessive inheritance.? Ex- 
amination of CSF in the Finnish 
patients revealed lymphoid cell reac- 
tion and increased IgG levels.’ We 
report oligoclonal banding and immu- 
noglobulin and viral antibody levels in 
CSF and serum samples from Finnish 
patients. 


PATIENTS AND METHODS 


Sixteen patients with PME from Vaajas- 
alo Hospital for Epileptics, Kuopio, Fin- 
land, were studied. There were ten male 
and six female patients, aged 17 to 51 
years. Signs and symptoms of PME were 
initially observed in each patient in late 
childhood. Prior to therapy with valproate 
sodium and clonazepam, the course of the 
disease had been very progressive. Howey- 
er, with use of these drugs, the condition of 
the patients improved significantly." At 
the time the CSF and serum samples were 
taken for the present study, the patients 
were receiving valproate, clonazepam, and 
phenobarbital. Stimulus-sensitive myoclo- 
nus and tonic-clonic seizures were recorded 
in each patient. An EEG showed irregular 
dominant activity, generalized spike and 
wave paroxysms, and sensitivity to light 


, MD; Isabel C. Shekarchi, PhD; 


and other stimuli. Lafora bodies have not 
been found in Finnish patients with PME 
One of the patients underwent cerebellar 
biopsy; no Lafora bodies were present. 

All CSF samples were macroscopically 
clear. They contained less than 15,000 
erythrocytes per milliliter, except for one 
sample, which contained 88,700 erythro- 
cytes per milliliter. Total leukocyte count 
(mean + SD, 957 + 718 cells per milliliter) 
and differential into lymphoid cells 
(56% + 18%) and mononuclear phagecytes 
(382% + 23%) showed nothing definitely 
abnormal. Polymorphonuclear leukecytes 
and meningeal cells were seen occasionally 
in some samples. The differentiation of 
lymphoid cells into lymphocytes, enlarged 
lymphoid cells, and mature plasma cells 
was not obtained in the present samples, 
but the earlier samples of these and other 
patients with PME showed increased num- 
bers of enlarged lymphoid cells compared 
with control values obtained from subjects 
with no CNS disease (36% vs 18%). 

To determine the presence of oligoclonal 
bands in the y area, 5 mL of CSF was 
concentrated 50 times by using a dispos- 
able multiple ultrafilter and applied in the 
agarose gel electrophoresis method.’ The 
bands were visualized by staining with 
amido black. 

Albumin and immunoglobulin concentra- 
tions were determined by fluoronephe- 
lometry. To estimate the possible IgG syn- 
thesis within the CNS, de novo CNS IgG 
synthesis in milligrams per day was calcu- 
lated from the following formula,’ where S 
represents serum and alb, albumin: 
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S alb 
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The presence of antibodies to measles, 
rabelia, amd vaccimia viruses was deter- 
mined By the eaz\me-linked immunosor- 
bem! assay (ELIS) as described earlier’ 
using dispesable pdystyrene cuvettes and 
aspeetrephetometer. Sucrose gradient pu- 
riñed measles amd rubella antigens and 
commereia ly availeble hemagglutination- 
inhibiion vaccinia antigen were used. 
Serum and CSF antibody levels were deter- 
minec by eomparinz the optical densities 
of the:sample with = known reference and 
expressed as logarithms (log dilution of 
reference minus leg dilution of test). 
Seram/CSF ratios were calculated by sub- 
tracting CSF antibody log values from 
serum artiliody leg values. 

A ecntrol papusation was obtained from 
the Outpatient Depertment of Neurology, 
Univesity Central Fospital (Meilahti Hos- 
pital), Helsinki. In addition to skull x-ray, 
EEG, brain scanning with a radioisotope, 
and other clmical examinations, CSF sam- 
ples were obzainec via lumbar puncture for 
routine clinical pathclegic studies. No evi- 
cence df the CNS disease was observed in 
56 control subjects. The normal upper lim- 
its wer= ealeulated from these results by 
determming the mean plus 2 SDs. A 
serum/ DSF virus antibody ratio of 2.0 (log) 
or less was considered abnormal based on 
our other studies.” 


RESULTS 


Of the aight petients with PME 
from wnemenouzh CSF was available 
te permit toai test. agarose gel elec- 
tropheresis rerealec oligoclonal bands 
im six. Two bands located in the 
cathoce end ef the y-globulin area of 
the gel were quite distinct in four 


Oligoclonal 


Bands 


Ne. ef normai fincincs 


*Somethmgsabnennai in 12 of 16. 
{ND indicates act dome. 





Agar gel electrophoresis patterns found in patients with progressive myoclonus epilepsy. 
Samples correspond to patient identification found in Table. 


CSF IgG, 
mg/L 
31.9 
53.5} 
18.8 
40.4 
26.5 
48.5 


titalisizee figus indicat levels increased above normal. 
§Ratios below 2 indicate abnormally high antibody level in CSF. 
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CSF IgG/ 
Albumin 


Ratio 
0.19 
0.56 
0.13 
0.17 
0.20 
0.32 


11/16 





CNS IgG Viral Antibody Serum/CSF Ratio (Log) 


Synthesis, —_———-- wqwqeecr 
mg/Day Measles Rubella Vaccinia 
1.5§ 3.3 


2.5 


0.4§ 
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cases, but were weaker in two (Fig- 
ure). No oligoclonal bands were found 
in 16 serum samples tested. 

There was no increase in either CSF 
albumin levels or in CSF/serum albu- 
min ratios in any of the 16 patients 
with PME, indicating normal blood- 
brain barrier function. A summary of 
the results obtained in the 16 patients 
with PME is presented in the Table. 
Altogether, 12 of the 16 patients had 
at least one abnormality on the CSF 
immunologic tests. The CSF IgG level 
was increased (more than 38.2 mg/L) 
in six of 16 patients. When the means 
with SDs were compared with the 
control values, the increase of CSF 
IgG in PME was statistically signifi- 
cant (31.7 + 11.4 vs 23.8 + 13.3 mg/L; 
t = 2.15; P < .05). The variance in the 
control subjects was not significantly 
larger than that for the patients with 
PME. The IgG synthesized within the 
CNS according to Tourtellotte’s for- 
mula’ showed increased values (more 
than 3.3 mg/day) in five of the 16 
cases. Their de novo CNS IgG syn- 
theses were 17.1, 8.3, 5.7, 5.2, and 5.3 
mg/day. Of the six patients with CSF 
oligoclonal banding, two had in- 
creased IgG synthesis within the CNS. 
None ef the patients with PME had 
elevated CSF IgA or IgM concentra- 
tion, ie, the values were less than 5 
and 3 mg/L, respectively. 

By the ELISA test, measles anti- 
bodies could be detected in the CSF of 
all 16 patients, rubella antibodies in 
12, and vaccinia antibodies in 11 
patients (Table). Abnormally high 
CSF antibody levels were found in 
four cases. All four of these patients 
had oligoclonal bands and one had 
increased CNS IgG synthesis. In two 
of these patients, the serum/CSF 
antibody ratio was reduced for both 
measles and vaccinia antibodies (2.0 or 
less). In the third case, the vaccinia 
antibody ratio alone was reduced 
while the rubella and measles ratios 
were normal (more than 2.0). The 
fourth patient had very high levels of 
CSF rubella antibodies in CSF and 
serum with normal serum/CSF ratio. 


COMMENT 


Oligoclonal y bands and increased 
levels of IgG in the CSF as well as 
intrathecal synthesis of IgG, measles, 
and vaccinia virus antibodies were 
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demonstrated in some patients with 
PME without Lafora bodies. 

Oligoclonal bands in the y-globulin 
region of CSF protein electrophoresis 
have been reported in most patients 
with multiple sclerosis (MS),*" almost 
all patients with subacute sclerosing 
panencephalitis (SSPE),'’ and in many 
patients with optic neuritis and viral 
infections of the CNS," and also in 
some other nervous system dis- 
eases." These bands in MS’ and 
SSPE" have been shown to consist of 
IgG. In SSPE, the oligoclonal bands 
have been shown to consist of measles 
virus antibodies." In MS, the total 
antibody activity of CSF is increased 
against measles and some other unre- 
lated viral antigens, but the majority 
of the oligoclonal bands cannot be 
absorbed by using any known anti- 
gens. The position of the y bands was 
similar in all the patients with PME. 
This appears to be in contrast to MS 
and SSPE. We have not yet studied 
the specificity of the oligoclonal bands 
present in PME. There are several 
important unanswered questions. Do 
the bands include IgG antibodies and 
against which antigens are they 
directed? Are they associated with 
some infectious stimulus or another 
possible etiologic factor? Are they 
associated with one or more of the 
drugs administered? Are they a 
response to myelin breakdown prod- 
ucts in the CNS? 

The results suggest that the CNS of 
some patients with PME has been 
stimulated to produce immunoglobu- 
lins and viral antibodies. Our earlier 
observation of increased numbers of 
enlarged lymphoid cells in CSF of 
these patients’ is in agreement with 
this conclusion. The immunologic re- 
sponse does not appear to be specific. 
What causes the immunostimulation 
within the CNS remains unknown. 
However, it may be related to a genet- 
ic altered immune response or to the 
presence of external factors. 


This study was supported in part by the Kroc 
Foundation, Santa Ynez, Calif, and by the Juse- 
lins Foundation, Helsinki. 


Nonproprietary Names and 
Trademarks of Drugs 


Clonazepam—Clonopin. 
Valproate sodium—Depakene Syrup. 
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Coronavirus Antibodies in Sera From Patients 
With Multiple Sclerosis and Matched Controls 
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© Sera from calients with multiple scle- 
rosis.and carefilly matched controls were 
tested for antibodies te three strains of 
coronavirus. There wes ro significant dif- 
ference in the Evels of antibody in the 
patients vs thecertrols. We conclude that 
unless the strains of coronaviruses 
recenily reportec te fare been isolated 
from patients with mutiple sclerosis 
express important serowogical differences 
from those used in ines studies, corona- 
viruses are-not asseciatd with the cause 
of multipie scleesis. 

(Arc Neurol 133° 3283-210) 


urks et al' recent reported the 

isolation Gf coramaviruses from 
two patients with mul pple sclerosis 
(MS). One isolase was recovered from 
mice in which CNS diseese developed 
two to ten months after intracranial 
inoculation of human brain necropsy 
material. The cther iste was ob- 
tained following subcwtare of brain 
tissue from a patent wth MS onto 
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tissue culture monolayers. Coronavi- 
ruses are ubiquitous in man and ani- 
mals, causing upper respiratory dis- 
eases and colds in man and encephali- 
tis and hepatitis in mice. Antigenic 
analyses of coronaviruses have indi- 
cated that common group antigens 
exist. We report the prevalence of 
antibodies to three strains of corona- 
viruses in patients with MS and care- 
fully matched controls. 


PATIENTS AND METHODS 


The patient populations have been pre- 
viously described.* These patients and con- 
trols live in the Milwaukee area. The con- 
trols were chosen to minimize the possible 
socioeconomic and ethnic influence on the 
cause of MS. The factors considered in 
choosing the controls included (1) age 
match, +12 years; (2) sex match; (3) non- 
consanguinity; (4) birth and residence in 
the same general area for the first 15 years 
of life (within a 50-mile radius); and (5) 
acquaintance with each other for the past 
ten years. 

Antibody levels to three strains of coro- 
naviruses were determined by the enzyme- 
linked immunosorbent assay.’ The titer of 


Occurrence of antibodies to coronavirus 
in serum from patients with multiple scle- 
rosis (MS) and matched controls, as 
shown by enzyme-linked immunosorbent 
assay. Distribution of antibody titer among 
patients with MS and matched controls 
was similar for each strain. Differences 
were not statistically significant as shown 
by Student's two-tailed t test (P < .05). 
OC43, 229e, and MHV indicate strains of 
coronaviruses. 


antibodies in the serum was expressed as a 
positive extinction deviation {ED).* An ED 
result of 2 indicates a high level of anti- 
bodies to coronavirus; the lewer tle ED 
results, the lower the antibody level. Three 
antigenically different strains of coronavi- 
ruses were used. The strain OC43 is the 
only human isolate that hemegglutinates. 
The mouse hepatitis virus strain A59 
(MHVA59) causes hepatitis and encephali- 
tis in mice. The 229e strain was isolated 
from man. The antigenic preparations con- 
sisted of the following: (1)*strain 0C43 was 
a 10% suspension of mouse brain tissue; (2) 
strain MHVA59 was a cell-released virus 
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prepared from the 17th clone line of 
BALB/C3T3 tissue culture cells and was 
purified on a sucrose gradient; (3) strain 
229e was a 10% cell pack prepared from 
WI-38 tissue culture cells and purified on a 
sucrose gradient. Control antigens were 
prepared from uninoculated material and 
treated in a manner similar to the viral 
antigens. 


RESULTS 


The frequency of occurrence of 
antibodies to the three strains of coro- 
navirus is shown in the Figure. In this 
population, the mean titer of antibod- 
ies to strain OC43 was slightly 
decreased in the patients with MS as 
compared with the antibody titer to 
strain 229e that was elevated in the 
patients with MS. The mean titer of 
the mouse hepatitis strain was similar 
in béth the patients with MS and 
matched controls. None of the differ- 
ences were statistically significant. 
This suggests that exposures of the 
patients with MS and matched con- 
trols to the coronaviruses were simi- 
lar. 

The intensity of the infections was 
estimated by ‘dividing the antibody 
titers to coronaviruses into categories 
of high, low, and negative. The results 
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Antibodies to 
Strain OC43 


Patients, % 





Antibodies to 
Strain 229e 


a 





Antibodies to 
Strain MHVA59 


Matched Matched Matched 
Controls, % Patients, % Controls, % Patients, % Controls, % 
25.4 40 38.2 41.8 36.4 
58.3 10.9 9.1 36.4 36.4 


are given in the Table. The distribu- 
tions of the high titers to each strain 
among the patients with MS and 
matched controls are similar. More 
persons had higher titers to strain 
229e and the mouse hepatitis virus 
than to the OC43 strain. Most of the 
persons in the population had either a 
high titer or absence of titer to the 
229e strain, whereas for the OC43 and 
the mouse hepatitis strains about one 
third of the population had antibody 
levels that fell into each group. 


COMMENT 


The frequency of occurrence of 
antibodies to these coronaviruses in 
the patients with MS and the matched 
controls differed for each strain 
examined, but there was no signifi- 
cant difference between patients and 
controls. These results were similar to 
those previously reported from other 
seroepidemiologic studies that have 
shown that 18% to 41% of the popula- 
tions studied had antibodies to the 
229e strain and 50% to 60% to the 
OC48 strain.’ 

Several different viruses have been 
isolated from the CNS tissue of 
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patients with MS, but none of these 
viruses have been shown to be asso- 
ciated with the cause of MS. These 
isolates include Herpes hominis type 
II** and the 6/94 paramyxovirus that 
is very closely related to, if not the 
same as, Sendai virus.’ Seroepidemio- 
logic studies have generally indicated 
that antibodies to measles virus are 


‘higher in persons with MS than in 


controls. The importance of this find- 
ing is unclear. In this greup of 
patients with MS and matched con- 
trols, we found an increased level of 
antibodies to measles virus in these 
patients with MS but not to the coro- 
navirus strains.* 

From the data obtained, we con- 
elude that the distribution of anti- 
bodies to the three strains of corona- 
viruses were similar in the patients 
with MS and the matched controls. 
Unless the coronavirus strains recent- 
ly recovered from the patients with 
MS by Burk et al' are antigenically 
different and react separately from 
the human and murine strains used in 
this study, coronaviruses do not 
appear to be associated with the cause 
of MS. 
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Auditory-Visual Synesthesia 


Sound-Indueed Photisms 


Lawrence -ecobs, MD; Alice Karpik, MD; Diana Bozian; Svend Ggthgen, MD 


© Nipe patients with visual loss due to 
lesions-ofitmopiic n2rve or chiasm expe- 
riencec plkofisms induced by sound. 
Descriptiors of these varied from simple 
fiashes of white \ighi to complicated col- 
orful halluciratiars likened to a flame, a 
petal o! esciliating ines, a kaleidoscope, 
or an ames *heya’ways appeared within 
a Gefective cprtion of the visual field as 
demonstrated by perimetry. The provok- 
ing souncs were asvally those of normal 
daily liie, Eangee fecm soft to loud, and 
always seemed ts be heard by the ear 
ipsilatera’ t& the aye in which the photism 
was seer. Seunc-induced photisms oc- 
curred uncer cireurmstances that would 
promot a startle reaction to sound, and 
each peties: was s:artled when the pho- 
tisms cocured. Wisual evoked responses 
demonstrated pertil deafferentation of 
the eye in which pnotisms were seen in 
seven satients tested. The phenomenon 
may occur when tne datient with a partial- 
ly deaffer=-t anterior visual pathway is 
startiec by sound. 

(Arch Neuro! B 38:211-216) 
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he inherent potential of the normal 

brain for “cross-talk” between the 
auditory and visual senses is demon- 
strated by rare, healthy individuals 
who sometimes see lights and colors 
when they hear certain sounds.’ 
However, the occurrence of such audi- 
tory-visual synesthesias as a manifes- 
tation of disease of the CNS is not 
generally appreciated. We describe 
nine patients with visual loss due to 
lesions of the anterior portions of the 
visual pathways who experienced 
sound-induced photisms, and we pre- 
sent data suggesting that the effects 
of an acoustic startle reaction on a 
partially deafferent visual system 
may be important in the development 
of the phenomenon. 


CLINICAL OBSERVATIONS 


The cases are summarized in Table 1. 
The site of the lesion causing visual loss 
was the optic nerve in seven patients and 
the optic chiasm in two patients. A definite 
diagnosis was made in every patient 
except in case 9. Multiple sclerosis (MS) 
was diagnosed in three patients (cases 1 to 
3) who had clear histories of exacerbations 
and remissions of disseminated neurologic 
deficits prior to the onset of visual symp- 
toms associated with photisms. The pa- 
tients with MS had unequivocally positive 
hot-bath tests" and visual evoked responses 
(VERs) consistent with demyelination. 
Each had elevated serum total protein con- 
tent, and two had elevations of y-globulin 
fraction in the CSF. Each patient with MS 
improved with adrenocorticotropie hor- 
mone therapy. Tumors of the sella turci- 
ca-juxtasellar regions were diagnosed (by 
tomographic radiographs, angiography, 


and computerized tomegraphy [CT]) in 
cases 4 and 5. Craniotomy revealed a tuber- 
culum sellae meningioma in case 5; the 
tumor type was unknowr in patient 4, who 
refused surgery. Tempcral arterites was 
diagnosed in cases 6 and 7 by elevated 
ESRs and examination ef temporal artery 
biopsy specimens. Patient 8 had been 
amaurotic on the right side for 25 years 
since surgery for removel of neurofibroma 
at the orbital apex. Frobable vascular 
occlusive optic neuropathy was diagnosed 
in patient 9, a chronically hypertensive 
woman with atherosclerotic heart and 
peripheral arterial occlusive disease. Her 
cerebral angiogram revealed luminal nar- 
rowing and plaques of boch cervical carotid 
arteries and right-sided intracavernous 
carotid stenosis. Fluorescein angiography 
revealed narrowed retimal arterioles, but 
no definite arteriolar ocdusion. The onset 
of visual loss assoeiated with photisms was 
sudden (seconds) in cases 8 and 9, over four 
to seven days in eases 1 +o 3, 6, and 7, and 
gradual (six months and two years) in cases 
4 and 5. The photisms were seen within one 
to three days after the first symptom of 
visual loss in eigh= patienzs, the only excep- 
tion being patient 8, ir whom photisms 
were first experienced three months after 
the onset of right-sidec amaurosis. The 
first photism experienced by each patient 
was of the same degree of brightness as 
subsequent ones. There was no gradual 
“buildup” of photism intensity over time. 
Optic atrophy and Marcus Gunn pupillary 
reactions were present ir the eye in which 
the photisms were seen im seven patients. 


Photisms 


The most commonly described photisms 
were small to large flashes of white light in 
the scotoma (Table 2). Tke sounds of walls 
“crackling” as they coded at night, an 
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Table 1.—Clinical Features of Nine Patients* 
Patient No./ 




























Age, yr/Sex Site Disease Field Defect Visual Acuity OA Duration 
1/25/F Optic nerve MS Nasal, OS OD 20/20 +OS 12 yr 
OS 20/70 
2/38/F Optic nerve MS Nasal, superior temporal, OD OD 20/400-20/40 






OS 20/20 
OD LP 
OS 20/20 
OD 20/50 
OS 20/20 





3/26/M Optic nerve MS Full-field scotoma, OD 



















4/44/F Chiasm Tumor Superior temporal, OD 



















5/52/F Chiasm Tumor Bilateral constriction OD 20/30 2 yr 
OS 20/30 

6/61/F Optic nerve Arteritis Full-field scotoma OD OD 20/800 +0OD 11 mo 
OS 20/40 

7/49/M Optic nerve Arteritis Full-field scotoma, OD OD LP-20/25 - 5 mo 
OS 20/20 





8/71/M OD NLP 


OS 20/20 
OD 20/50 
OS 20/30 


Optic nerve Postsurgical Amaurosis, OD 










9/70/F Vascular 


occlusive(?) 


Optic nerve Superior altitudinal nasal 


scotoma, OD 










*OA indicates optic atrophy; MS, multiple sclerosis; LP, light perception only; NLP, no light perception; +, present; —, absent. 


Table 2.—Characteristics of Photisms and Sounds That Induced Them 


Patient Photism 
No. Appearance 


Flame, flashbulb 


Color 


white, 
white 
Spray, microscope 
light, kaleido- 
scope, spot, 
pollywogs 


green 


White-yellow 


Light bulb 


Petal, ameba, 


goldfish yellow 


Flashbulb 


extinguished television set “scintillating, 
crackling” as it cooled, a digital clock 
changing numbers, and a pencil striking a 
desk induced a large, round flash of light 
with peripheral radiations in the upper 
portion of the scotoma of patient 3 (Fig 1). 
Soft sounds (not further identifiable) per- 
ceived as coming from the right by patient 
4 induced an oval “light bulb” of bright 
white light surrounded by a pale blue rim 
in the upper peripheral portion of her right 
superior quadrant achromatopsia. Rarely, 
the flash of light was homogeneously col- 
ored as in patient 9, in whom the sounds of 
a gas furnace turning on, a door slamming, 
or voices induced a solid pink photism that 


212 Arch Neurol—Vol 38, April 1981 


Red-orange- 


White, pink, 
red, black, 


White-blue 


Pink, white, 





Sounds 
Not sure (sharp) 


Location 
In scotoma 


In and out of 
scotoma 


Clap, computer- 
ized tomography 
gantry 


In scotoma Walls crackling, di- 
gital clock, pen- 
cil striking desk, 
television scintil- 
lating and crack- 
ling 

Not sure (soft) 

Car or motorcycle 
engines, others 
(loud) 

Electric blanket, 
digital clock 

Furnace, dog bark, 
tray crash, 
voices 

Book or fist slam- 
ming desk, oth- 
ers (loud) 

Furnace, door 
slam, television, 
radio, voices 


In scotoma 


In and out of 
scotoma 


In scotoma 


In and out of 
scotoma 


In scotoma 


In and out of 
scotoma 


filled the entire visual field (scotomatous 
and nonscotomatous portions) of the right 
eye. 

Other photisms were more complex. An 
illuminated white, yellow, orange, and red 
flame photism filled the nasal scotoma of 
patient 1 when she heard “sharp” noises to 
her left (Fig 2). On other occasions, similar 
sharp sounds induced a plain white flash- 
bulb hallucination in an identical location. 
The sounds of a furnace turning on (“muf- 
fled”), a dog bark, a tray crashing to the 
floor, and a woman's voice on the right 
induced an “explosive” central brightness 
followed instantaneously by oscillating 
pink lines moving from central to peripher- 


al (“petal” effect) to fill the scotomatous 
right eye of patient 7 (Fig 3, left and 
center). On other occasions, a centrally 
located pink strip likened to an ameba was 
produced by the same sounds (Fig 3, right). 
Rarely, a bright yellow-gold photism 
shaped like a goldfish appeared in the 
inferior field of the right eye in response to 
the same sounds perceived as coming from 
the right. A “spray” photism of numerous 
tiny, round, bright dots filled the entire 
field (scotomatous and nenscotomatous 
portions) of the right eye when patient 2 
heard the clap of hands or the “thud-like” 
sounds of a moving CT gantry (Fig 4). A 
small round light (“microscope”) contain- 
ing irregular dark “hairs” appeared in the 
inferior portion of the field, and a “whirl- 
ing kaleidoscope” of pink dots moving cen- 
trally to peripherally to fill the field of the 
right eye appeared when the same sounds 
were heard on other occasions. Each 
patient’s photisms lasted “a split second, 
an instant.” 

Five patients (cases 3, 5, 6, 8, and 9) 
experienced a single stereotyped photism 
(always the same in appearance and loca- 
tion); patients 1 and 4 experienced two; and 
patients 2 and 7 experienced three to five 
different photisms. 


Sounds 


The different provoking sounds that 
could be identified (Table 2) ranged from 
two (cases 2, 5, and 8) to five (cases 3 and 9). 
They fell into five categories as follows: (1) 
soft clicks (eg, electric-blanket thermos- 
tat); (2) thuds that were of soft (eg, digital 
clock), medium (eg, CT gantry, pencil strik- 
ing desk), or loud intensities (eg, door, fist, 
book slam); (3) soft cracklings (eg, walls 
and television cooling); (4) loud, harsh (eg, 
dog bark, tray crash, engine roar); and (5) 
voices that were of soft or medium intensi- 
ties (eg, nurse speaking, voices from televi- 
sion or radio) or loud (hospital paging 
system). All of the provoking sounds 
seemed to be of mixed frequencies of wide 
range (door slam, 250 to 1,500 Hz; digital 
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PR " 
os ig Fig 1.—Case 3. Top, Large, irregu- 
larly bordered right central scotoma 
(motion) partially surrounded 
a chromatopsic periphery where 
light and motion could be per- 
ceived. Visual field of left eye (not f 
shown) was normal. Bottom, 


“Flash” photism. i $ 





Color Deticit 


Fig 2.—Case 1. Top, Macula sparing RAT ER penn AN 
nasal defect of left visual field. Motion Deficit By 
Visual field of right eye (not shown) 
was normal. Bottom, “Flame” pho- 
tism induced by “sharp” sounds. 


Motion Deficit 





Fig 3.—Case 7. Left, Defect of right 
visual field including nasal crescen- 
tic anopsia, nasocentral achroma- 
topsia, and temporal dyschroma- 
topsia. Visual field of left eye (not 
shown) was normal. Center, ‘‘Petal’’ 
photism. Right, “Ameba” photism. 
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Motion Deficit 
Motion Perceived but Defective TU 
Color Perceived but Detective 








Fig 4.—Case 2. Left, Nasal, tempo- 
ral, and superior defect of right 
visual field. Visual fied of left eye 
(not shown) was nermal. Right, 
“Spray” photism. 
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clock, walls or television crackling, 500 to 
2,000 Hz; dog bark or tray crash, 1,000 to 
2,000 Hz; voices, 1,000 to 3,000 Hz). Two 
patients who could not identify any of the 
provoking sounds described them as sharp 
(case 1) or soft (case 4). Patients 5 and 8, 
who could identify some but not all of the 
provoking sounds, described those that 
they could not identify as loud. 

The sounds inducing the photisms were 
always reported as being heard from the 
side ipsilateral to the eye in which the 
photism was seen. The click of an electric 
blanket thermostat induced a flashbulb 
photism in the right eye of patient 6 only 
when the thermostat located to her right 
clicked; the same clicking from her hus- 
band’s thermostat located to her left never 
induced the phenomenon. A petal photism 
was perceived as coming from the right eye 
of patient 7 when a nurse spoke into his 
right ear. The photism never occurred 
when the nurse spoke into his left ear. The 
frequencies with which the photisms 
occurred was from one to ten times per 
night for between 1.5 and 11 months in five 
patients (cases 1, 2, 5 to 7), two times per 
week for 18 months in one patient (case 3), 
five times during 18 months (approximate- 
ly once every three to four weeks) chang- 
ing to two to three per day during the next 
six months for patient 4, and three times 
per year for 25 years for patient 8. The 
photisms disappeared in patient 7 after 
five months but have persisted in the other 
patients. In patients who saw more than 
one photism, the same sound that induced a 
given photism on one occasion might 
induce a different one on another oceasion. 
The sound of a moving CT gantry might 
induce a spray photism in the right eye of 
patient 2 on one occasion and a microscope 
light photism on another occasion. In all 
patients, a given sound might induce a 
photism on one ogcasion but fail to do so on 
numerous other occasions. 


Circumstances of the Photisms 
and Associated Phenomena 


The conditions in which the photisms 
occurred were similar in seven patients 
(cases 1 to 3, 5 to 7, and 9). They were 
always relaxed, drowsy, or dozing in a 
quiet, dark or dimly illuminated room with 
their eyes closed. The photisms occurred 
between the time they entered the dark 
and fell asleep; this period never exceeded 
one hour. Photisms were not experienced 
when they awakened later in the night. 
Patients 4 and 8 differed from the others 
in that they experienced photisms in the 
light (bright daylight, fluorescent or stan- 
dard room lighting) with their eyelids 
opened and never experienced them in the 
dark. Patient 4 was relaxed (but not drow- 
sy) and patient 8 was “tense, anxious, 
concentrating” when sounds induced the 
photisms. 

Each patient was startled when the pho- 
tism occurred. Frequently, the startle was 
associated with a gross body jerk that 
resulted in arousal from early sleep or 
drowsiness. Patient 8 was certain that the 
sound had startled him. The others were 
uncertain as to whether the sound or the 
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photism had startled them. Each patient 
stated that the sound, the photism, and the 
startle seemed to occur simultaneously. 
Patients 1, 2, 4, and 9 described the experi- 
ence as “seeing the sound on the inside of 
their eyelids.” 

Patients 1, 2, 4, and 7 saw spontaneous 
(not sound-induced) photisms in the 
involved eye as well as those induced by 
sound. Patient 7 began experiencing spon- 
taneous photisms at a time when vision in 
the right eye had improved to near normal 
and sound-induced photisms were ceasing. 
They continued for one month after sound- 
induced photisms had ceased completely. 
In cases 1, 2, and 4, spontaneous photisms 
began at approximately the same time as 
those induced by sounds and have contin- 
ued (approximately 20% as frequently as 
those induced by sound). Spontaneous pho- 
tisms occurred under identical conditions 
and were of similar characteristics as those 
induced by sound. When spontaneous pho- 
tisms occurred, they were not related to 
eye movement, sudden lid closure, or any 
other identifiable maneuver. Photisms 
could not be induced by tapping or applica- 
tion of a vibrating tuning fork to the 
orbital bone or globe (lids closed) or vigor- 
ous deviations of the eyes. 


Neurophysiologic Studies 


Visual evoked responses (black-white 
checkerboard reversals) and auditory 
evoked responses (AERs; binaural and 
monaural stimuli, broad band clicks), using 
standard methods™™ (Nicolet, 1170 aver- 
ager), were performed on patients 1, 2, and 
5 to 9. All seven patients had normal AERs 
but abnormal VERs (bilateral, case 1, uni- 
lateral, others). The mean latency to P, 
(second positive defection on derived EEG 
after stimulus onset) was 140.2 ms (120.8 to 
170.4 ms) in the eye in which the photism 
was seen and 108.4 ms (101.9 to 129.5 ms) in 
the opposite eye (Fig 5). The range of 
normal P, latencies for our laboratory is 95 
to 110 ms. The VER amplitudes from the 
involved eyes were reduced to 50% to 60% 
of normal. 

Photism induction was attempted in 
cases 1 to 3, 6, 7, and 9. Tones of 200 ms at 
frequencies of 250, 500, 1,000, 1,500, 2,000, 
and 3,000 Hz were presented monaurally 
through earphones at intensities of 60, 70, 
80, 85, and 95 dB, sound pressure level 
(SPL) to each patient immediately, after 
five minutes, and then at successive ten- 
minute intervals after they had entered a 
pitch-black (but not soundproofed) labora- 
tory. Patient 2 saw an irregularly edged 
spot (green center, pink rim) in the inferior 
field of the right eye when a 2,000-Hz tone 
at 95 dB, SPL was delivered to the right 
ear. The photism was induced on five sepa- 
rate occasions by that tone (but none of the 
others tested) between 40 and 47 minutes 
in the dark but could not be induced prior 
to 40 minutes or after 47 minutes. Patient 7 
experienced the pink ameba photism (Fig 
3, right) in his right eye on two occasions 
(40 to 43 minutes in the dark) with a 
1,000-Hz tone at 90 dB SPL delivered to his 
right ear. After 20 minutes in the dark, he 
experienced the petal photism (Fig 3, cen- 
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ter) when he heard a woman’s voice over 
the hospital paging system, but attempts 
to induce photisms through the earphones 
at that time (ie, approximately 20 minutes) 
were unsuccessful. No photisms were 
induced by tones delivered to the left ear of 
either patient. The sound of a pencil strik- 
ing a desk surface induced a flash photism 
(Fig 1) in the right eye of patient 3 after 90 
minutes in the dark. However, no photisms 
could be induced by various tones delivered 
through earphones. Photisms that occurred 
in the experimental setting were experi- 
enced with eyelids closed and, as best as 
the patients could tell, were not related to 
eye movement, but eye movements were 
not electronically monitored. No photisms 
occurred during the experiment in cases 1, 
6, or 9. 


COMMENT 


These cases illustrate an interaction 
between the auditory and visual sys- 
tems that may become manifest in 
some diseases of the anterior visual 
pathways. The photisms always oc- 
curred within scotomas (exclusively, 
five patients; inside and outside scoto- 
mas, four patients), constituting a 
form of positive visual phenomenon 
resulting from intermodal stimula- 
tion." 

The VERs revealed that visual de- 
afferentation was incomplete in each 
patient tested, including patient 8, 
who had been subjectively blind in the 
right eye (in which photisms were 
seen) for 25 years. The VERs elicited 
on stimulation of the scotomatous 
eyes revealed conductive delays (pro- 
longed P, latencies) and reduced 
evoked potential amplitudes. Unilat- 
eral VER abnormalities (six of seven 
patients tested) were always observed 
on stimulation of the eye in which 
photisms were seen. Bilateral VER 
abnormalities observed in case 1 are 
accounted for by an episode of right- 
sided retrobulbar neuritis four years 
before the onset of left papillitis asso- 
ciated with photisms. The VER pat- 
tern recorded in these patients has 
most often (although not exclusively) 
been associated with demyelination of 
the visual system,'? which would be 
expected in our three patients with 
MS and which may be a component of 
pathologic changes in the compressive 
and ischemic diseases of the other six 
patients. The possible relevance of 
demyelination to the development of 
the phenomenon is also suggested by 
another report of nine patients with 
optic neuritis due to MS who experi- 
enced hallucinations of light with eye 
movement. Regardless of specific 
etiology, the propensity of the partial- 
ly deafferent, defectively condueting 
visual system to produce photisms is 
evidenced by the fact that four of our 
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patients (*hree with the demonstrated 
VER almermality® experienced spon- 
taneosa: well as sound-induced pho- 
tisms 

Each patizat had evidence of a 
lesion involving the presynaptic por- 
tions of the trd-order neuron (axons 
of retinal ganzlion cells) of the visual 
pathwa~. Partial deafferentation at 
this Site might produce a heightened 
state of excitation ef the fourth-order 
neurcn (ateml geniculate nucleus 
[LGN)) snc impulse and chemical 
trophie influences from the third- 
order neurom on the LGN would still 
be partiaily ntact (albeit reduced). 
The LGN supersensitivity might par- 
ticularly be expected in purely or pre- 
dominaaty -<lemyelinating lesions 
with axons E t imtact. Supersensitive 
states cf post unctienal elements fol- 
lowing partic! deaerentation have 
been demons*rated in the autonomic 
and pe*iphers! nervous systems and 
the CNS dnelading visual)."*-'* Partial 
rather han cmplete deafferentation 
has beem sa@=ssed as the necessary 
elemen or tne development of such 
postjametioma supersensitivity.!®?* 
The enatemec basis of the supersensi- 
tivity may be sprouting of preserved 
elemens. wazh has been observed in 
many mstamees of partially deaffer- 
ent postsynaptic elements.'*** In such 
instances pestsymaptic elements may 
develop rew seceptive fields (intracel- 
lular re@erda ss) that are heightened 
in respousiveness to novel inputs." 
The LG 5 nommally responsive to 
sounds as wel as visual stimuli. Sound 
stimalixeicit rransitent discharges that 
can be secomied from the LGN of 
normabexpermental animals." Par- 
tial fesferərtation of visual inputs 
might resut in sprouting of intact 
soun }sespensive elements within the 
LGN, ae@git=ning its sensitivity to 
sound > the point that sounds begin 
inducing threshold responses for vi- 
sion, resaltme in photisms. The reti- 
notosic map is near-perfectly pre- 
served in che LGN (likened to an 
“intema? wtina’)**' Partially 
deafferert retinal axons correspond- 
ing to he seetoma plotted by perime- 
try woall he the most sensitive com- 
ponents (lewest thresholds for re- 
spondiag te {und)-of the LGN, which 
may accoum? for the occurrence of 
sound-ndused photisms within scoto- 
mas. The coliculus superior (another 
fourth-order-neuron for vision) might 
also besome supersensitive in the 
state of partial deafferentation de- 
serised. This nucleus is also normally 
resporsive ta sounds and has retino- 
topic ergari-atien, but its role in the 
gen2ss of sound-induced photisms 
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Fig 5.—Visual evoked responses of patient 9; P, latency is prolonged (170.4 ms) following 
stimulation of right eye in which photisms were seen, but normal (104.1 ms) following 
stimulation of left eye. The VER amplitude from right eye is diminished due to patient's 
right scotoma. 


seems unlikely because, unlike the 
LGN, it has no direct cortical projec- 
tions in the primate." 

There was nothing unusual about 
the sounds that induced the photisms; 
most were sounds that are encoun- 
tered in daily life, and some (electric- 
blanket click, dog bark, furnace turn- 
ing on, house cooling at night) were 
identical to those that induced similar 
visual phenomena in another report of 
three cases involving unilateral de- 
afferentation due to anterior visual 
pathway lesions.” The unique feature 
of the hearing experiences resulting 
in photisms was that the provoking 
sounds were always heard in circum- 
stances that would promote a startle 
reaction to sound, and each patient 
was startled when the photism oc- 
curred. The startle reaction may be 
extremely important in the genesis of 
sound-induced photisms, since it pro- 
duces a sudden, brief discharge in the 
LGN as well as other portions of the 
visual system that are normally re- 
sponsive to sound as well as visual 
stimuli."** Visual deafferentation re- 
sulted in dramatic increase in ampli- 


tudes and fields of these discharges 
(pontogeniculo-eccipita® spikes) in- 
duced by starting scunds in mon- 
keys.’ The exaggerated startling ef- 
fect on an alreacy supersensitive LGN 
may be the critical element resulting 
in a threshold discharge for vision on a 
sound stimulus that produces pho- 
tisms. The briefness of the sound- 
induced photisms and their tendency 
to habituate (subjectively reported by 
all patients, experimentally demon- 
strated in cases 2 and 7) are features 
that the phenomenon shares with the 
startle reaction to sound. ™-17-3 

The startle reaction also results in 
abrupt eyelid blinking and deviation 
of the eyes toward the offending 
sound, both of whick might induce 
photisms. However, we were unable to 
induce photisms by forced blinking, 
eyelid closures, globe-crbit tapping, or 
eye movement at any time, including 
the period when photisms were being 
induced experimentally by sounds 
delivered through eardhones. 

The requirement for the sound to be 
heard by the ear ipsileteral to the eye 
in which photisms were seen (subjec- 
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tively reported by all patients, experi- 
mentally demonstrated in cases 2 and 
6) cannot be adequately explained. 
Responsiveness to auditory stimuli 
from either side would be expected 
because nasal retinal fibers from one 
eye (involved in scotomas of seven 
patients) are represented in the con- 
tralateral LGN, and auditory inputs 
are bilaterally represented in the 
brainstem reticular formation. 

The physiologic basis of sound- 
induced photisms experienced in other 
pathologic states (eg, congenitally 
blind, drug intoxication) may be 
entirely different from that sug- 
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gested for unilateral partial deaffer- 
entation of the anterior visual path- 
way. The numerous regions of the 
brain where visual and auditory path- 
ways lay in close anatomic proximity 
and on which postsynaptic fibers from 
the two systems converge might serve 
as substrates for the synesthesia in 
those cases.” 

Sound-induced photisms do not ap- 
pear to be unusually rare in patients 
with lesions of the anterior visual 
pathways. The phenomenon was expe- 
rienced by the last seven of 20 
patients with optie nerve lesions and 
two of nine patients with optic chiasm 
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Epidemiologic Study of Primary Intracranial Neoplasms 


John F. Anregers, PhD; Bruce S. Schoenberg, MD, MPH; Haruo Okazaki, MD; Leonard T. Kurland, MD, DrPH 


@ The incsdence of primary intracranial 
neoplasms in Rechester, Minn, from 1935 
through 1927 is reviewed with regard to 
whether the tumor was diagnosed be- 
cause of symptoms arising before death 
or was fownd incidentally at autopsy. 
Among maes, the overall age-adjusted 
incidence rate-of cases diagnosed before 
death was £.3 per 100,000 population per 
year, whic included a rate of 4.0 for 
gliomas, 1.2 formeningiomas, and 1.5 for 
pituitary tumors. Among females, the 
comparable overall rate was 10.1; that 
included a rate of 4.1 for gliomas, 2.6 for 
meningiomas, and 17 for pituitary tu- 
mers. @f al autopsies on subjects aged 
55 years ard ever, about 1% confirmed or 
discovered gliomas and slightly more 
than 1% confirmed or discovered menin- 
giomas. 

(Arch Nearol 1981; 38:217-219) 


Tre determination of incidence rates 

is cruezal for many types of epi- 
demiologie imvestigations. Rate dif- 
ferences between places and over time 
may suggest specific causative agents 
or may negate certain etiologic hy- 
potheses. Furthermore, incidence 
rates are needed for comparison to the 
frequency of new events in cohorts of 
patients with suspected risk factors. 
In determining the incidence rates of 
primary iatracranial neoplasms, how- 
ever, methodologic problems arise 
because of the diversity of these 
tumors and the different means 
through which they are diagnosed. 
One facter of netable importance is 
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the community autopsy rate, since 
clinically inapparent brain tumors are 
detected in nearly 1% of autopsies 
conducted on elderly subjects. We 
present the data from Rochester, 
Minn, and discuss these issues. 


SUBJECTS AND METHODS 


In our study, intracranial neoplasms are 
defined as all benign and malignant pri- 
mary tumors of the brain and cranial 
meninges. Because of their anatomic prox- 
imity, tumors of the pituitary gland, crani- 
opharyngeal duct, and pineal body are also 
included. This study does not include 
tumors that metastasize the brain, neo- 
plasms that arise from vascular tissue, 
retinoblastomas, chordomas, or spinal cord 
tumors. The system of brain tumor nomen- 
clature used in this article is based on the 
presumed cell type of origin and has been 
used in other epidemiologic studies of pri- 
mary intracranial neoplasms.’ 

The medical records linkage system for 
Rochester, which ensures virtually com- 
plete ascertainment of all diagnosed cases 
in the population, was used to identify 
patients with diagnoses of primary intra- 
cranial neoplasm. These included clinical, 
surgical, autopsy, and death certificate 
diagnoses. The medical records of these 
patients were reviewed to determine 
whether they satisfied diagnostic criteria 
for a primary intracranial neoplasm, and to 
ensure that each patient was a resident of 
Rochester at the time of diagnosis. In all 


cases of histologic diagnosis, slides were 
reviewed by one of us (H.O.). 


FINDINGS 


Table 1 gives the distribution by 
tumor type of the 223 primary intra- 
cranial neoplasms identified in 222 
persons. The diagnosis of 204 tumors 
(91%) was confirmed histologically. Of 
all 223 primary lesions, 145 (65%) were 
diagnosed before death. O? these, 106 
were diagnosed by surgery; 18 by clin- 
ical diagnosis confirmed at autopsy; 
18 by symptoms and roentgenograph- 
ic findings; and three by incidental 
diagnosis prior to death (eg, x-ray 
film occasioned by head trauma, com- 
puterized tomography for organic 
brain syndrome, surgery for fntra- 
cranial aneurysm). In addition, 78 
(35%) lesions in 77 individuals were 
first discovered at autopsy. Of these 
78 lesions, 58 were meningiomas. 
Twenty-two of the 77 persons in 
whom a lesion was first detected at 
autopsy had had symptoms definitely 
or ‘possibly due to brain tumor; 55 
were without recorded symptoms. 

The Figure shows the mean, annual, 
age-specific incidence for all types of 
primary intracranial neoplasms. The 
two curves show the incidence of all 
cases and the incidence of brain 
tumors diagnosed before death. The 
curves deviate greatly in the older 


Table 1.—Primary Intracranial Neoplasms in Rochester, Minn, 1935-1977 


Tumor Type 
Glioma 
Meningioma 
Medulloblastoma 
Germinoma 
Sarcoma 


Unknown 
Total 





No. of Patients 


Histologic 
Confirmation, 
No. (%) 


Diagnosed 
Before Death, 
No. (%) 
63 (81) 
30 (34) 
2 (100) 
: 1 (100) 
4 (100) 
3 (75) 


75 (96) 

85 (97) 
2 (100) 
1 (100) 
4 (100) 
4 (100) 


0 (0) 


204 (91) 145 (65) 


*One patient had two tumors of different types, pituitary adenoma and meningioma, diagnosed at 


autopsy. 
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Table 2.—Death and Autopsy Rates for Rochester, Minn, Population, 1962-1976 





Sa aaaaaaaaaaħi _ re | 
Autopsies Autopsies 
ee 
No. Per Deaths, No. Per No. Per 
Deaths, No. Per Percentage 100,000 100,000 Percentage 100,000 
Age, yr 100,000 Population/yr of Deaths Population/yr Population/yr of Deaths Population/yr 














All Cases 


Cases/100,000 Population/yr 


Cases Diagnosed 
Prior to Death 





20 40 60 80 


Age, yr 


Mean, annual incidence of primary intracranial neoplasms in Rochester, Minn, from 1935 
through 1977, by age. 





Table 3.—Percentage of All Autopsies With Brain Tumors in 
Rochester, Minn, 1962-1976 











Glioma, % Meningioma, % 





0-24 «=0.6(1)F 0 1.9(2) 0 










25-54  0.8(2) O 2.0(3) 0 0 0 0.7(1)  0.7(1) 
55-64 116). 0 07(1) O 1.8 (5) 1.44) 070) 070) 
65-74 083) 030) 123) 082) 10) 1.0(4) 08(2) 0.8(2) 
75-84 114)  08(3) 09(4) 094) 136) 1366) 23010) 2.3(10) 
85+ 07.4) 07 (ee 0 1.3(2) 1.3(2) 1.0(3)  1.0(3) 














*1st Dx indicates lesion detected for first time at autopsy. 
tNumbers in parenthesis indicates number of cases. 
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ages, largely because a comparatively 
high percentage of such tumors in the 
Rochester population are first diag- 
nosed at autopsy, and autopsy be- 
comes more frequent as age advances. 
Among persons aged 75 years or more, 
40 of the 52 tumors were first diag- 
nosed at autopsy. This observation 
was first reported by Schoenberg and 
associates’ in comparing tabulations 
from Rochester with figures derived 
from the Connecticut Tumor Regis- 
try. The Connecticut registry yielded 
data resembling the Rochester curve’ 
for brain tumors diagnosed before 
death. 

For the 15-year period 1962 through 
1976, data are available on the total 
number of deaths among residents of 
Rochester and the number of autop- 
sies in those cases. (Virtually all 
autopsies in Rochester include evalua- 
tion of the CNS.) From these data, 
mean annual, age- and sex-specific 
rates of autopsy in the entire Roches- 
ter population aged 45 and older are 
given in Table 2. The much greater 
proportion of the male population 
being autopsied results from the con- 
siderably higher mortality of men in 
each age group. 

Table 3 gives the percentages and 
numbers of gliomas and meningiomas 
diagnosed in the Rochester population 
at autopsy during 1962 through 1977. 
Of the 27 gliomas that were found at 
autopsy during this period, 11 had not 
been previously diagnosed; but of the 
33 meningiomas, only one had been 
previously diagnosed. Among males, 
the proportion of autopsies that 
revealed meningiomas was between 
1% and 2% in each age and sex group 
after age 55. Thus, the findings at 
autopsy show no profound difference 
related to either sex or age after age 
55. 

Table 4 gives the age-adjusted inci- 
dence rates by sex and tumor type for 
all cases and for cases diagnosed prior 
to death. The rates that include cases 
diagnosed at autopsy are somewhat 
higher than those limited to cases 
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Table 4—ge-Adjusted Incidence Rate of Primary Intracranial Neoplasms, 
Rochester, Minn, 1935-1977 


All Cases*} 


Oo 


Tumor Type M F M F 
Meningicma 49 5.8 prs 2.6 
Pituitary tuc 2.1 UNA i hed, 


Others 1:9 1.9 1.6 hig 
Total 14.0 14.2 8.3 10.1 


mA ETTE FETE EROT AEEOOY aep = 


Cases Diagnosed 
Prior to Death* 









e, 





*\ecidence recorded as cases per 100,000 population per year; based on US population in 1950; 


direct methed of=djustment. 


+ieciudes case in which lesion was first detected at autopsy. 


Table 5—Mean, Annual, Age-Adjusted Incidence of Primary Intracranial 
eoplasms in Rochester, Minn, Diagnosed Prior to Death 


Incidence* 


eRe 


1935-1949 





1950-1964 1965-1977 


*imcidence mcorded as cases per 100,000 population per year; based on US population in 1950; 


direct methed »fadjustment. 
F per to death. This is par- 
ticularly ree for meningiomas. 
‘Table 5 xes the trends of inci- 
dence rates Dy sex and tumor type, 
fer eases Giugznosed prior to death. 
The rates weve somewhat lower dur- 
ing the irst I5 years of the study, 
presumably secause of poorer case 
ascertainmert. During the interval 
from 196 tarough 1977, there was 
litte chang= an the rates of all intra- 
cramial neoplasms despite advances in 
diagnostic and surgical technology. 
The ageadjusted rates, by tumor 
type, showed a decrease of meningio- 
mas in the latter interval and an 
inerease of p twitary adenomas. 


COMMENT 


It has keen common practice to 
quete incid=nee rates of brain tumors 
based om al sases, including autopsy- 
diagnosed @ses."* Although such 
“jneidenee rates” are useful for esti- 


L Sehoembesg BS, Christine BW, Whisnant 
JP: The descci tive epidemiology of primary 
inteacrania neomiasms: The Connecticut experi- 
ence. Am J Epizemaiel 104:499-510, 1976. 

Z Kurland LI, Elveback LR, Nobrega FT: 
Maye Clinic r»ords linkage system in the 
Roehester-Ylmseed epidemiology program proj- 
et. in Daves AM (ed): /nternational Epidemio- 
legeel Assocme@on Uses of Epidemiology in 
Planning Meat. Services. Belgrade, Yugoslavia, 
Savremena Aerministracija, 1973, pp 164-176. 
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mating the numbers of intracranial 
neoplasms to be diagnosed in cohort 
studies,® such rates cannot be com- 
pared between places or over time. 
This is because such rates are derived 
from the total number of symptomatic 
cases and cases first discovered at 
autopsy. The contribution to the inci- 
dence rate by cases first discovered at 
autopsy depends on two factors: the 
death rate, and the proportion of 
deaths followed by autopsy. The 
importance of these factors is illus- 
trated by the effect they have on age- 
and sex-specific incidence rates. As 
the death rate increases with age, the 
potential contribution of cases ini- 
tially diagnosed at autopsy to the total 
rate becomes larger. The impact of 
this fact is shown in Fig 1. Inclusion of 
cases diagnosed initially at autopsy in 
computation of incidence rates gives 
males a much higher probability of 
having had a brain tumor diagnosed 
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than females. 

Our findings are sim lar to those of 
a Swedish study in which the preva- 
lence of meningiomas among 7,973 
autopsies done in Malmö, Sweden, was 
1.4%, of which 35% were diagnosed 
initially at autopsy.’ Unfortunately, 
the authors did not present the data 
by age and sex. 

The incidence rates of primary 
intracranial neoplasms diagnosed 
prior to death is somewhat higher in 
Rochester than in other population- 
based studies.’* Presumably, this is 
due to the greater access to specialized 
neurologic and neurosurgical care and 
to the more complete case ascertain- 
ment through the Rochester medical 
records linkage system. 

As in other studies, a greater inci- 
dence of meningiomas was observed 
in females than males.*7 However, 
this difference was apparent only in 
symptomatie cases anc not in the pro- 
portion of meningiomas first detected 
at autopsy. The incidence rates 
increased after the first 15 years of 
our study; but it is not <nown whether 
this is due to a real change, in addition 
to the recognized advances in diagnos- 
tie technology and improvements in 
the medical records Lnkage system. 
From 1950 to 1964 and 1965 to 1977, no 
change in the imeiderce rates of all 
types of brain tumors is evident. A 
separate report covering the same 
period as this one has described a 
profound inerease of pituitary adeno- 
mas in females aged 15 to 44 years: 
from less than cne to seven cases per 
100,000 population per year.* There 
has been no recent increase for 
women in other age groups or for men 
in all age groups. Incidence rates for 
gliomas show no change. Although 
there was a deficit in the number of 
meningiomas during tie last period of 
study, the numbers are small and the 
43-year trend is not statistically sig- 
nificant. However, the drop is surpris- 
ing in light of advances in diagnostic 
technology. 
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Case-Control Studies of Motor N euron Disease 


Association With Mechanical Injuries 


Kiyotaro Kondo, MD, Tadao Tsubaki, MD 


è Two case-control studies of motor 
neuron disease that involved 712 cases 
and 158 cases, respectively, showed that 
(1) mechanical injuries were two to three 
times more frequent in both sexes, herald- 
ing amyotrophic lateral sclerosis, pro- 
gressive bulbar paralysis, and progres- 
sive muscular atrophy; (2) the head, neck, 
spine, and the extremities were more 
often traumatized; (3) traumatized parts 
were not correlated with the initial mani- 
festation of the disease; and (4) more 
males were traumatized, but males still 
predominated among uninjured cases. 
These results suggested that mechanical 
injuries were not the cause, but probably 
one of the risk factors of the disease. No 
association was observed with smoking, 
drinking, residence, home space, drink- 
ing water, animals, experience as a war 
prisoner, stay on Guam, parental consan- 
guinity, measles, polio, mumps, tubercu- 
losis, rheumatism, prothesis of the total 
teeth, shell splinters retained in the body, 
Occupational exposures to radiations, 
chemicals, or gases, atomic bombings, 
electric injuries, surgical operations, and 
occupations. 

(Arch Neurol 1981;38:220-226) 


If a disease occurs in those who have 
a certain history, it is encountered 
more frequently among the patients 
than unaffected individuals. Methods 
to establish this fact include a case- 
control study. 
Frequency of motor neuron disease 
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(MND) has recently declined in Guam 
and in Japan rather rapidly. Prelim- 
inary studies in the latter area sug- 
gested that these trends were proba- 
bly associated with socioeconomic 
changes.” The ultimate cause of the 
disease is still one of the major enig- 
mas in neurology, but investigations 
of the environmental factors or histo- 
ries heralding the onset remain useful 
ways to obtain clues of its etiology. 
Although it is technically difficult to 
evaluate these factors, mainly because 
of the extreme rarity and insidious 
clinical onset of the disease, a case- 
control study is practically the only 
screening method applicable to such a 
disease. 

Two case-control studies of MND 
were made in Japan. This article 
describes the results and emphasizes 
the importance of mechanical injuries, 
which was the only factor that showed 
a consistent association with the dis- 
ease. 


PATIENTS AND METHODS 


The target disease, MND, comprised 
three major clinical subgroups: amyotroph- 
ic lateral sclerosis (ALS), progressive bul- 
bar paralysis (PBP), and spinal progressive 
muscular atrophies (SPMA). So-called spi- 
nal spastic paralysis was not included. In 
the present two case-control studies, or 
studies A and B, there were differences in 
the collection of index cases, matching the 
controls, survey procedures, and factors 
evaluated. 


Study A 


Provisional index cases were obtained 
from a total of about 1,400 mortality cases 
certified as MND in Japan in 1965 to 1966. 
Diagnosis in these eases was verified by 
consultation with the certifying physicians 


as well as with the pathologists when 
autopsies were done, as described separate- 
ly for patients that died in 1965.* Death 
certificates coded as 356 and a few others 
were retrieved. The code 356 included the 
diagnosis of MND and muscular atrophies 
in the seventh revision of International 
Classification of Diseases. The diagnosis 
was accepted when supported by returned 
questionnaires. There were 932 accepted 
cases for two years; these were used as the 
index cases. 

Spouses were used as the source of infor- 
mation as well as the controls when they 
were surviving, physically and mentally 
sound, collaborative with the survey, and 
lived with the patients since their marriage 
at least until the onset of MND in their 
mates. Unmarried patients and those hav- 
ing no spouse who satisfied these require- 
ments were not used. A spouse was inter- 
viewed by a visiting nurse from the local 
public health center who explained the 
survey and who asked questions about the 
spouse as well as the deceased index case. 
Questions were asked according to a pre- 
determined questionnaire and instruc- 
tions; inquiries covered a period beginning 
with their marriage and ending at the 
onset of MND. The onset was defined as 
the time when the patient first recognized 
a difficulty that the physician attributed to 
the disease. Cases were excluded if the 
time of onset could not be established with 
reasonable accuracy. Adequate question- 
naires were obtained from a total of 458 
men and 254 women of 932 clinically 
accepted cases, as well as from 216 hus- 
bands and 421 widows of the patients 
satisfying the stated requirements. Of 458 
men, 333 had ALS, 37 had PBP, and 88 had 
SPMA; whereas in 254 women, 178 had 
ALS, 20 had PBP, and 56 had SPMA. 

Husbands of the female patients were 
pooled and used as the control group for the 
group that comprised all men, whereas 
widows of the male patients were similarly 
used for the female patients. The propor- 
tions of a given factor in the two groups 
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Table 1.—Histories of Patients With Motor Neuron Disease and Their Relative Risks, Study A 


e LC opiate Rieke Cases % Controls Relative Risks % Cases % Controls Relative Risks 
Smoking 74.3 77.1 0.95 14.1 15.8 0.92 j 
Atonolic drinks. 3 0.90 a7 ns 1.18 | 
War prisonem abroad 0.94 1.00 | 


Trp or stayeanGuam 


Siell B aee mn n the bedy z 7 Ta 
T 


Mechanical mjuries* with ALS A 
Mechanical mjuries* with PBP | 
Mechanical mjuries* with SPMA 





“Any physica’ damage due to a single mechanical blow was accepted when it required treatment by a physician. Surgical operations were separately í 
aralyzsd. Ato: 5% to 7% ef the patients or the controls underwent mechanical injuries twice or more, but the injuries were counted as one in this table. E 
Amyctrophic læssalselerosis, ALS; progressive bulbar paralysis, PBP; spinal progressive muscular atrophies, SPMA. l 

“P< 00t. 

<These imurss that resulted in burns, persistent pains, or loss of consciousness were accepted, but minor touch with the electric current was l 
exciusied. 


and treir restive risks were calculated 
accomfing to = standard procedure.* 


Table 2.—Frequencies of Mechanical Injuries to Various Sites of the 3ody, Study A 












Study B Men, %* Women, %* i 

Sites aa he ee | 

A sesearch group for the study of ALS Injured MND Controls MND Controls íl 
was crganized in 1973. A total of 158 l 
3 = Head 5.7 1.9 6.3 0.7 | 
patierts, 104 men and 54 women, accepted Neck 33 30 13 02 | 
as having ALS by the members of the it s - - - l 
research grow> were used as the index ide es 1% ae a j 
cases The ess, therefore, consisted of Extremities 12.3 9.6 5.1 2.2 
surviving hospetal patients with ALS only Others 13.2 5.3 6.7 2.2 ! 


observed im arious arbitrary areas of 
Japan. They were matched individually 
wih control mdividuals of the same sex, 
age (+ 5 years) and residence (same city or 
coanty) who ~ere unrelated to the index 
cases About Kalf of the control individuals 
were normal, but others were patients 
treated in the same hospitals for various 
relatmely mil nonneurological diseases, 
such = the-cammon cald. 

An ndex ezse and the matching control 
were directly mterviewed by the neurolo- 
gist who diagmosed the case, according to 
instractions aac a questionnaire estab- 
lisned by the =search group. For an index 
case, Cuestion=eevered a period beginning 
at birth and exdimg-at the clinical onset of 
MNB, which wesdetermined as in study A. 
For 2eontrel, Be period ended at the onset 
of MD in tæ index case to whom the 
coatral was matched. 


RESULTS 


Most factews-considered in studies A 
ard B are @ven in Tables 1 and 3, 
respectively. Table 2 gives sites of the 
body directs damaged by the me- 
chanical injuries in study A. Table 4 
shoves frequemcy of mechanical inju- 
ries by years that heralded ALS in 
stady B. Tase 5 summarizes occupa- 
tiens of the participants in the two 
studies. 

In Tables — and 3, the percentages 
of the cases 2nd the centrols are given 
by sex anid whe gave positive answers 
for each question, excluding few un- 
krowns, if any. Relative risks were 
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*The percentages were calculated against all cases, ie, injuries to the head, for example, were 
present in 5.7% of all of 403 men with motor neuron disease (MND). There were some patients who 


were doubly traumatized at different sites, and they were counted for each injury. 


calculated when the smallest figure 
among a, b, c, and d was five or more. 
Thus the risks could be statistically 
tested, where a and b were the number 
of cases and controls, respectively, 
having the history; whereas ¢ and d 
were cases and controls without the 
history. Therefore, percentage of 
cases and percentage of controls were 
a/(a + c) and b/(b + d), respectively, 
and the relative risk was a/(a + b) 
divided by ¢/(c + d).* 


Study A 


This study included ten questions 
about smoking, alcoholic drinks, expe- 
rience as a prisoner of war confined in 
the area outside Japan, a trip to or 
stay on the island of Guam, retention 
of fragmented shell splinters or shrap- 
nel in the body since World War II, 
exposure to atomic bombings in Hiro- 
shima or Nagasaki, mechanical inju- 
ries, electric injuries, surgical opera- 
tions, and occupations. 

No relative risks were significant 
except for mechanical injuries in the 
two sexes and surgical operations in 
the women. The operations were sig- 
nificantly more frequent in the cases 
of MND, 76 of 250 cases (30.4%) but 77 
of 408 controls (18.9%) who underwent 


surgery, and the relative risk was 1.46. 
No particular patterns, however, were 
noted as to the kinds or sites of oper- 
ations. When compared separately, 
various organs were tperated on in 
frequencies comparabl2 between the 
cases and the controls. 

Frequencies of the mechanical inju- 
ries are given in Table 1 by diagnosis. 
Any physical damage caused by a 
single mechanical blow was accepted 
as a mechanical injury, but surgical 
operations were excuded because 
they were treated separately. Further 
restrictions are explained in Table 1. 
In all groups classified by sex and 
diagnosis, mechanical injuries were 
more frequent prior tc MND than in 
the controls. Pooling all diagnoses, 
38.0% of the men had histories of 
injuries, but only 19.7% of the male 


controls had sueh a history; in the 


women, the percentages were 21.3% 
and 6.1%, respectively. The differ- 
ences were significant (P < .001). 
Divided by diagnosis as shown in 
Table 1, the same difference was 
observed in all of six groups, although 
the test did not reach the 5% level of 
significance in men with PBP, proba- 
bly due to small sample size. Larger 
proportions of the men had histories 
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% % 
Cases 
Smoking 33.3 
Alcoholic drinks 48.1 
Nonurban residence 
from birth to 20 
years of age* 
Nonurban residence 

from 20 years to the 

onset of MND* 4 
















Drinking water other 




















Poliomyelitis anterior 
acuta 












Prosthesis of total teeth 11.2 
Occupational exposures 


to radiations 1 





Occupational exposures 


ta gases 11.8 


Table 3.—Histories of Patients With Motor Neuron Disease and 
Their Relative Risks, Study B 


Controls 
30.3 
60.0 






4.1 43.7 1.01 50.0 34.0 1.44 
72.6 68.5 1.12 65.8 57.4 1.20 


Home space per capita, 
14.^ sq m or less* 


than central supply* 30.4 23.1 
Exposures to animals 51.1 48.1 
War prisoner abroad 23.5 25.2 
Parental consanguinity 8.0 6.9 
Measles 74.4 78.9 





0 2.0 





Mumps 12.0 28.9 0.537 13.6 34.8 
Tuberculosis, all sites 23.3 14.6 1.30 20.4 17.0 1.12 
Rheumatism, all sites 1.0 5.8 vie he 1.9 9.6 Pc 


14.4 





9 4.8 eah 0 5.6 ately 
Occupational exposures 
to chemicals 16.8 16.3 1.02 5.6 5.1 Pa 
4.8 5.6 3.7 


Mechanical injuriest 34.7 21.6 
Electric injuriest 5.9 6.7 
Surgical operations 38.5 39.8 







Women 
nia ee ea 


Relative % % Relative 
Risks Cases Controls Risks 


1.05 1.9 0 
0.78 18.5 
































1.04 31.8 18.5 1.41 
1.07 45.2 46.3 0.98 
0.96 3.8 3.7 

1.08 1.3 1.9 pa 
0.89 55.6 86.7 0.517 








1.9 0 





0.487 





0.85 9.5 9.3 1.00 














1.48 Ff 
9.6 1.54 





1.367 23.1 
0.92 1.9 3.7 3 
0.96 35.2 50.0 0.73 





*Although presented and tested in this table as dichotomous data, original data were continuous in 
the home space per capita, and categorical in the others as follows: residence—urban agricultural, 
mountain village, fishing village, and others; source of drinking water—central supply, wells, collected 


rain water, and others. 
TP <05: 
See legend to Teble 1 for explanation. 


of injuries than the women, but the 
numbers of men were still preponder- 
ant among the patients who were not 
traumatized. 

Sites of the body directly damaged 
by the mechanical injuries are given 
in Table 2. Injuries to the head in the 
men, for instance, was noted in 5.7% 
of the MND victims, but in only 1.9% 
of the controls. The injuries were 
more frequent in all sites in the two 
sexes in the patients than in the con- 
trols. Correlation of these sites with 
the parts of the initial manifestation 
of MND was examined, as explained 
in study B, but no association was 
found in any case. The period from the 
injury to the onset of MND was not 
analyzed because of some uncertain- 
ties in the data. The nature of the 
injuries was compared. They were 
open or closed and included fractures, 
contusions, lacerations with or with- 
out sequelae, loss of the body part, in 
various severity, at various sites, indi- 
cating no particular pattern and no 
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appreciable difference in this regard 
between the patients and the con- 
trols. 


Study B 


This study involved 22 questions 
regarding smoking, alcoholic drinks, 
residence from the time of birth to 20 
years of age, as well as from 20 years 
to the onset, home space available per 
capita of the family members, sources 
of drinking water, exposures to ani- 
mals, experience as a prisoner of war 
confined in the area outside Japan, 
parental consanguinity, histories of 
measles, poliomyelitis anterior acuta, 
mumps, tuberculosis and rheumatism, 
prosthesis of the total maxillary and 
mandibular teeth, occupational expo- 
sures to ionizing radiations, chemicals 
and gases, mechanical injuries, elec- 
tric injuries, surgical operations, and 
occupations. 

No significant difference was de- 
tected between the cases and the con- 
trols except in mechanical injuries in 


Table 4.—Time Lapse From Mechanical 
Injuries to the Onset of Motor Neuron 
Disease (MND), Study B 


No. 
Controls* 


5-9 

10-19 
20-29 
30-39 
40-49 

> 50- 
Unknown 
Total 





*In a control, years were counted from the 
injury to the time when MND manifested in the 
matched case. In five individuals who were trau- 
matized twice, the most severe injury was used, 
but if the severity was about the same, the most 
recent one was used for this calculation. 


the men; measles in the females, 
which was more frequent in the con- 
trols; and mumps in both sexes, which 
was also frequent in the controls. In 
men, 34.7% of the patients gave a 
positive history of mechanical inju- 
ries, whereas 21.6% of the controls 
gave a positive history. In the wemen, 
23.1% of the patients but 9.6% of the 
controls had a positive history. Fre- 
quencies in studies A and B, however, 
were not directly comparable because 
of the difference of the methods and 
definitions, as explained in Tables 1 
and 3. The level of significance fer the 
difference of the injuries in the 
women was scarcely less than 5%, 
probably due to small sample size. The 
relative risk and the percentage dif- 
ference were even greater in the 
women. 

The period from the injury to the 
onset of MND in study B is shown in 
Table 4. It turned out that a notable 
difference existed in the recent inju- 
ries, particularly within five years 
prior to the onset of MND, whereas 
older injuries showed no difference. 

Initial manifestations of MND were 
evaluated in relation to the sites of the 
body directly injured. Fourteen pa- 
tients were used for this purpose who 
were injured within five years prior 
to development of ALS. Since MND 
and the injuries involved two or more 
of the six sites—craniofacial struc- 
tures, trunk, and four limbs in some 
cases—there were a total of 34 combi- 
nations. The results showed a totally 
random pattern of the combination. 
The nature of injuries showed ne par- 
ticular patterns. 

Occupations were jointly summa- 
rized by sex in Table 5 for the two 
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Table 5.—Occupations at the Time of Onset of Motor Neuron Dise 
CC rr 





—— 
























Men Women Men Women 
e—r OO" ere or" ——  —. eo 
Occupations Cases Controls Cases Controls Cases Controls Cases Controls 
Agriculture, (cestry, and fishery 168 86 86 135 22 19 6 6 
‘@criculture anc forestry 152 82 84 133 19 18 6 6 
=shery 16 4 2 2 3 1 0 0 
Skilled technica! occupations and simple labors 106 46 41 57 23 14 7 6 
etallic matrial manufacturing 2 0 0 0 2 D 0 0 
Wachinery =sembling and repairing 7 3 2 1 0 0 2 0 
Sectric ma@hinery, equipments, and supplies 0 0 0 0 0 2 0 0 
Transpertation equipments 2 0 0 0 0 D 0 0 
Precise maciney 0 0 0 0 0 [°] 1 0 
Slature andéspmaing 0 3 0 0 0 D 0 1 
Agparei anc tabric products 7 2 10 12 1 D 0 1 
umber anc wood products 15 4 3 8 1 É) 0 1 
Suip, paper and paper products 1 1 1 0 0 1 0 0 
Srinting anc binding 3 0 2 1 3 0 0 0 
@ubber andiplastic products 2 1 2 0 0 D 0 0 
_2ather anc leather products 1 0 0 0 0 D 0 0 
Geramic, stene: and clay products 3 2 2 0 0 D 0 0 
Epodand kimdree products 9 4 2 6 2 2 2 3 
Chemical ard alliad products 2 1 2 0 1 1 0 0 
‘Construction 14 7 0 1 6 4 0 C] 
Machine op»saticn 2 3 1 0 0 3 0 0 
‘Biectric wor 3 1 0 0 0 9 0 0 
ther skillee technical occupations 9 4 0 1 6 1 2 
‘Other unclassified sample labors 24 10 14 27 1 3 bed bak 
| Security eccupatiors 5 1 Des py 1 1 gre Cade 
Others 6 1 1 1 





No occupatior 29 12 97 134 6 11 26 25 
Uriernown 11 21 5 38 1 8 1 see 
Total 458 216 254 421 104 104 54 54 






=Study A inclused! in addition to cases of amyotrophic lateral sclerosis (ALS), 
musckar atrophy Stuey B involved cases of ALS only. Inquiries were made as to th 
time smen the matched ease manifested the symptoms. Occupations were classified accordi 
Ministry of Health and®Welfare. Housewives were classified in the no occupation category. x° 
excluding the categories that included four individuals or less. The value was 5.69 (P > 0.05, df = 


41.07 (af = 5) to Support the null hypothesis, in the women. 


studies. Overall x° indicated that 
MND in mer was independent of 
occupations, a: they were classified in 
13 primary ca-egories. The value was 
sligh=y in excess to support this hy- 
pothesis at the 5% level of significance 
in the womem but occupations were 
considered unrelated to MND in 
women also, because the biggest con- 
tribu en te the x’ eame from category 
10, dwe to the-excess of service occupa- 
tions among tle centrols. No statisti- 
cal test was made for the secondary 
categories, but none showed a promi- 
nent difference. 


‘COMMENT 


In two incependent case-control 
studies made t identify factors asso- 


Arch Seuroi—Val 38. April 1981 


ciated with subsequent occurrence of 
MND, most factors showed negative 
results, but mechanical injuries had a 
positive association. 


Considerations About Possible Biases 


A case-control study is feasible in 
rare diseases such as MND to evaluate 
antecedent events, as cases can be 
collected through multicenter collabo- 
ration, and many risk factors can be 
included for which screening studies 
can be performed rapidly and at a low 
cost. Numerous kinds of biases or 
errors complicate the study, but the 
method is still useful when applied to 
MND, with proper care to a problem 
otherwise inaccessible.’ 

An adequate number of cases is 
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some cases of progressive bulbar paralysis and spinal progressive 
e time of onset of the disease for the case and for the control as to the 
ng to the Abridged Standard Classificetion by the Japan 
tests were made by sex pooling of studies A and B, and 
6) in the men. It was 11.84. being sightly in excess of 


desirable to establish stable results, 
particularly for factors rarely encoun- 
tered. Use of mortality cases permit- 
ted study A to involve £ huge number 
of the cases of MND, at some expense 
of methodologie adequacies. 

Selection of the controls is always 
crucial in a ease-contrel study. Indi- 
vidual matching was dane in study B. 
In study A, spouses had to be used who 
were pooled and compared with the 
group of cases of the same sex. 
Spouses, however, may not be ade- 
quate as controls for some factors 
studied. Patients who ħad no spouse 
who satisfied the stated conditions 
had to be excluded frem the study. 
Wives were younger than their hus- 
bands by about three years on the 
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average. Some factors studied may 
not be independent between a patient 
and his spouse due to their cohabita- 
tion. Study B was free from these 
drawbacks. 

Interview technique is also vital. In 
a case-control study, patients may 
report their histories more diligently 
than the controls do, making positive 
answers more spuriously frequent in 
the cases. If the study was not “blind,” 
the interviewer might have been more 
attentive to the cases than to the 
controls, again introducing a bias. The 
interview in study B was made direct- 
ly in the same way for cases and 
controls but it was not “double-blind.” 
In study A, spouses were directly 
interviewed by trained nurses, but 
information about a case was indirect- 
ly collected on this occasion through 
the spouse. Although this method is 
often inevitable in rapidly dementing 
or fatal diseases, such as Creutzfeldt- 
Jakob disease, it apparently reduces 
comparability of the histories be- 
tween the cases and the controls. In 
such a method, for instance, histories 
in the cases are overlooked or unduly 
emphasized, death of the diseased 
spouse might have altered the motives 
of the surviving spouse to cooperate 
with the interviewer. 

In both studies, since cases were 
scattered all over the country, the 
interview was conducted by many 
nurses or neurologists. Although ef- 
forts were made to unify the inter- 
view, this could be another source of 
errors. 

Effects of bifises due to these and 
other mechanisms were hard to evalu- 
ate. Basically, however, a case-control 
study is a screening method applied in 
an attempt to identify the factors and 
magnitudes of problems to be evalu- 
ated with better methods. Despite the 
stated difficulties, we thus concluded 
that the two studies were useful for 
evaluation of a factor or factors to be 
investigated more specifically. One of 
the two studies had weak points that 
did not complicate the other. 

About mechanical injuries, which 
were the only factor showing a consis- 
tent association in the two studies, 
further consideration of potential 
sources of errors appeared necessary. 
If the frequency of mechanical inju- 
ries was in fact the same between the 
cases and the controls, but seemingly 
increased among the former groups 
due to biases, the increase would 
mainly be due, either to more com- 
plete reports or to the inclusion of 
minor injuries to the patients or 
proneness of the patients to being 
injured because of incipient motor dis- 
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abilities by MND. 

In study A, information about the 
cases was obtained indirectly through 
the surviving spouses, thus minor 
injuries were likely to be omitted, but 
the injuries were nevertheless more 
frequent among the cases. In study B, 
the proportion of hospitalized individ- 
uals among those traumatized was 
37.1% in the patients and 38.0% in the 
controls, indicating no real difference. 
These are unlikely if minor injuries 
were reported by the patients but 
overlooked by the controls. The last 
possibility was difficult to eliminate. 
In study A, however, patients with 
PBP who had no motor disorders in 
the limbs still showed an elevated 
frequency of the injuries. Study B 
indicated that mechanical injuries 
were still prevalent in the cases even 
though the injuries that happened 
within one year prior to the onset 
were excluded. There were still 35 
injuries among the patients, whereas 
there were 21 among the controls. The 
xX? value was 4.37, and the difference 
was still significant at the 5% level. In 
view of these observations, this source 
of bias could be ignored. This bias can 
be completely excluded by comparing 
only those injuries that happened 
while the victims were not moving. 
This was attempted, but a small data 
size did not allow for a stable result. 

To establish final, error-free an- 
swers, a prospective evaluation is 
obligatory, not reliant on interview 
data at all. This approach requires a 
record-linkage data resource or rec- 
ords from a health plan or socialized 
system of medical care. If through a 
central resource one can locate medi- 
cal records on a patient having any 
factor such as trauma, one can use this 
information to establish a cohort of 
desired size along with its control 
group. Such information is collected 
and recorded before the patient has 
any sign of MND. This procedure 
avoids the problems of selective recall, 
since interview data are not used. In 
reality, however, at least a million 
injured individuals are required to 
evaluate the possible role of trauma in 
MND, a disease having an annual 
incidence of one per 100,000. 


Negative Factors 


Mechanical injuries aside, all but 
the following factors showed no asso- 
ciation: surgical operations in study A, 
measles and mumps in study B. How- 
ever, the associations were haphazard, 
and observed in one of the two studies 
mostly in only one of the two sexes. 
They may be ignored as etiologically 
significant factors. No comparable 
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results were reported in the other 
studies mentioned subsequently. An 
excess of surgical operations observed 
in the females in study A, however, 
may have an implication comparable 
with mechanical injuries, as surgery is 
a mechanical injury. 

As fully reviewed by one of us 
(K.K.), numerous reports have been 
made that suggest etiological signifi- 
cance of factors such as the following.? 
Poliomyelitis has been a matter of 
controversies’; results of study B, 
however, did not support this view, as 
far as clinically overt polio was con- 
cerned. In the Guam study explained 
later, no subject ever had polio. Some 
authors have suggested that electric 
trauma might induce development of 
ALS.’ This concept was not supported 
in either of our studies. Moreover, 
such a history was encountered in a 
very small proportion of the cases. It 
was often suggested that some defi- 
ciency state in the gastrectomized 
individuals precipitated ALS, but both 
studies established significant asso- 
ciations with none of the organ resec- 
tions including gastrectomy, as fully 
discussed in a separate paper.“ Tonsil- 
lectomy was proposed to be somehow 
associated with ALS, at least it 
influenced an initial bulbar manifes- 
tation of the disease.’ The present 
studies, however, established an in- 
creased history of this surgery prior to 
none of three subtypes of MND. 

Many clinicians had impressions 
that some occupations were related to 
subsequent development of MND. 
Hard physical labor, repeated use of 
vibrating machines, and occupational 
exposure to toxic materials are a few 
examples of suspected hazards. Pa- 
tients with ALS were described who 
manifested the neurologic disorders 
during or following a life condition or 
occupational activity that involved 
such hazards, as extensively reviewed 
by one of us (K.K.),? but accumulation 
of such cases is merely a unilateral 
observation which is a poor method to 
establish definite answers. 

Table 5 represents the largest col- 
lection of statistics of occupations of 
MND victims ever reported. No dif- 
ference was observed, however, be- 
tween the cases and the controls in the 
two sexes. 

Occupational exposures to ionizing 
radiations, chemicals, or poisonous 
gases were examined in study B but 
with basically negative results. Only 
two of 103 men with MND and five of 
104 controls were occupationally ex- 
posed to ionizing radiations, mostly in 
medical or paramedical professions. In 
study A, incidentally, the same pro- 
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portien of cases and controls of either 
sex survivee atomic bombings in Hiro- 
shima or Nagasaki. Seventeen of 101 
male patiert= and 17 of 104 controls 
were expos to chemical materials, 
whieh were variable in nature that 
apparently wo definite pattern was 
indicated. Gr the-other hand, 12 of 102 
men but fivof 104 controls reported 
histories of d«eupational contacts with 
gases The ~ value was 3.29, short of 
the level to-caim excess of the histo- 
ries in the -ases, and the gases were 
mostly city gas cr automobile ex- 
hausts. 

Nutritiona deficiencies combined 
with hard lebor and poor living condi- 
tions were suspected by several 
authors:as r& factors for ALS. Expe- 
riences as prsoners of war in World 
War II, whih may represent such 
conditions, sa0wed no association in 
either study, ie, in study A: 31 of 451 
(6.9%) male >atients and 17 of 206 
(&3%) male -entrols underwent such 
experiences The areas were widely 
scattered in Ñe Asian and the Pacific 
countries wnere the individuals were 
captive. 

Result of Other Studies 


Four case—ontrol studies of ALS 
have been sablished. Answers to a 
total ef 29 cuestions were solicited in 
Guam by Geed and Brody about 
sociseconena status, family charac- 
teristics, dietary items, exposures to 
toxins, anincals, patients with ALS, or 
those with parkinsonism-dementia 
(F-D). from 3 patients with ALS and 
18 patients = th P-D along with equal 
numbers of tse Chamorro controls.’ A 
tendency fer patients to be of lower 
socisezonona level, have less educa- 
tion, eat ma= home-grown foods and 
raw meats, and have more contact 
with enimab was observed. In view of 
a recent dedine of the disease in 
Guam, these ~esults are not unreason- 
able. Althouw= the mechanism of the 
decline is-olseure, it is possible that a 
traditional Shamorro life contained 
unkacwn risk factors for ALS or P-D, 
but reeernt .westernization has even- 
tually elimimated them and induced 
the decline. 

Felmus e al identified antecedent 
everts in 25ymtients with ALS and in 
25 normal Oxtrols in Houston, indi- 
cating that more patients reported 
expesure io œd and mercury, partici- 
pation in athleties, and consumption 
of large quartities of milk. Hanisch 
et a surveyee 71 case-control pairs in 
Les Angeles. and found that exposure 
to animal excasses and hides may 
provide an efiolegic clue." Military 
records were abstracted by Beebe and 
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Kurtzke” for preservice information 
in 32 deceased veterans with ALS and 
compared with controls chosen from 
insurance files. A clear-cut excess of 
mechanical injuries was observed 
among patients with ALS. Other than 
the present two, this was the only 
study that involved mechanical inju- 
ries. 


Mechanical Injuries 


The present studies suggested the 
following: (1) mechanical injuries 
were two to three times more fre- 
quent prior to MND than in the con- 
trols, separately in both sexes and 
separately in ALS, PBP, and SPMA; 
(2) they were frequent within five 
years before the onset; (3) head, neck, 
spine, extremities, and other sites 
pooled were all traumatized more 
often in MND; (4) sites of the initial 
manifestation of MND appeared not 
correlated with those directly injured; 
(5) the mechanism of the injuries 
seemingly indicated no particular pat- 
tern; and (6) a larger proportion of the 
cases were traumatized in men than in 
women, but men were still more pre- 
ponderant among the cases who were 
not traumatized. In three varieties of 
MND, as is well known, men are more 
liable to MND, but this preponderance 
could not be explained solely by the 
fact that men were more liable to 
mechanical injuries than women. 

Credibilities of the evidences sup- 
porting these suggestions were var- 
ied, but the results were highly pro- 
vocative. One of Charcot’s patients 
claimed that his clavicle fracture was 
related to the ALS that subsequently 
developed. Erb, in 1897, first noted 
that trauma might be etiologically 
related to his patient with ALS." 
Campbell et al" reported that ALS 
patients had more frequent histories 
of fractures. Kahle observed that ton- 
sillectomy, a pharyngeal trauma in a 
sense, was more frequent prior to ALS 
that manifested itself in bulbar mus- 
cles than in cases that showed other 
initial manifestations.” On the other 
hand, earlier authors such as Mendel 
reported cases that suggested that 
existing MND, particularly in its 
earlier stages, could be aggravated by 
injury.” 

The more than 100 posttraumatic 
cases that we could review indicated 
extremely protean patterns. The 
mechanisms of the injuries were var- 
ied and seemingly indicated no partic- 
ular trend. They were open or closed, 
affecting various parts in varying se- 
verities, with or without a fracture or 
a loss of a part of the body injured, 
causing no or a variety of sequelae. In 


most reports, the injuries were due to 
a single major blow, but a few, includ- 
ing Alpers and Farmer, reported cases 
that occurred following repeated mi- 
nor injuries. There were cases of 
ALS and SPMA, buz an extensive 
search was unable to ocate a case of 
PBP after trauma, 2xcept dubious 
observations following a tooth extrac- 
tion. Overall review of these cases was 
made by a few authors. Erb was the 
first,’ who stated that further data 
collection in the cases was necessary. 
Extensive citations of such cases how- 
ever, have not been perticularly help- 
ful to establish how mechanical inju- 
ries were related with MND.'™! 

Pathologie findings in these cases 
may give some clues According to 
Colmant, however, an extensive 
search of the literature did not reveal 
a single case in waich traumatic 
lesions coexisted with changes of 
MND ina way that suggested a causal 
correlation.’ On the other hand, post- 
traumatic cases very similar to ALS, 
at least clinically, showed a totally 
different picture on autopsy. A good 
example of such cases was reported by 
Waggoner and Lowenberg.” As far as 
it is known, autopsy ceses of progres- 
sive amyotrophy heralced by a trauma 
were either true ALS ar nondegenera- 
tive sequelae of the injury. 

None of experimental studies of the 
spinal cord trauma that employed a 
wide range of animab and methods 
reported progressive Cegeneration of 
the motoneuron system comparable 
with changes in humaa MND. 

In shifting emphasis from these 
posttraumatic cases or experimental 
conditions te MND as a whole, we see 
that even though the injuries were 
two to three times more frequent 
among the patients than controls, 
most patients, particularly women, 
were not injured at all before the 
onset. This suggested that the injuries 
could hardly be a single etiological 
agent of MND in general. The present 
studies further indicaced that initial 
manifestations of MND were not cor- 
related with the sites ef the body 
directly traumatized, and that a few 
years passed before MND developed. 
These observations again suggested 
that MND was not an mmediate con- 
sequence of a mechanical injury. 

In these discussions, we were con- 
cerned with retrospective evaluations 
of histories of the injuries that her- 
alded MND. A reverse, or prospective 
approach is to observe how MND 
occurs among those who were trauma- 
tized. Motor neuron disease is a rare 
disease, whereas mechanical injuries 
are rather common. It may be that a 
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very small fraction of individuals 
manifested MND among those who 
were traumatized. No direct data 
were available in this regard, but 
since the annual incidence rate of 
MND is about one per 100,000, and 
histories of the injuries were two to 
three times more frequent in the 
patients, only two to three individuals 
were likely to manifest MND annually 
among 100,000 traumatized individu- 
als. This estimation, again, suggested 
that MND was by no means a com- 
monly occurring consequence of me- 
chanical injuries. 

All these facts and discussions indi- 
cated remoteness of the relation, if 
any existed, between a mechanical 
injury and subsequent occurrence of 
MND. It may be that mechanical inju- 
ries are no more than one of the 
factors that predispose to MND, pro- 
mote its subclinical process, or precip- 
itate its clinical manifestation. 


This study was supported by a grant from the 
Japan Ministry of Health and Welfare. 
Ryuko Sato provided technical assistance. 
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Facial Clefts Among Epileptic Patients 
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® Anticonvalsants have been sus- 
pected of terategenicity, with facial clefts 
being the malformation most frequently 
associated with maternal anticonvulsant 
therapy. Paternal epilepsy has also been 
suggested as a factor in the genesis of 
birth defects. inctuding facial clefts. An 
association between epilepsy per se and 
facial clefts wouldibe reflected in a higher 
facial cleft prevalence among epileptics, 
and consequentty result in an increase of 
such malformations among their children. 
The prevalence of facial clefts was deter- 
mined in an unselected group of 3,203 
epileptic propancs: their personal data 
were cross-mateched with a complete file 
of Danish ‘aciai cleft patients born 
between 1834 anc 1977. Eleven epileptic 
probands hac a ‘acial cleft, which is twice 
the expected sumber. The increased prev- 
alence of elet defects among epileptics 
could partiy explain why more of their 
children have facia! clefts. 

‘Arch Neurol » 981 ;38:227-229) 


The prevalenee of malformations, in 

particular facial clefts, seems to be 
inereased amomg children of epileptic 
mothers. Consequently, anticonvul- 
sant drugs have been suspected of 
teratogenicity. > However, as has 
been suggested by Annegers et al,° 
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Shapiro et al, and Friis, paternal 
epilepsy or epilepsy per se might also 
play a role in the genesis of congenital 
malformations in the offspring of epi- 
leptic parents. 

When investigating the possible 
teratogenicity of antiepileptic drugs 
or epilepsy per se, it is of major impor- 
tance to know if there is a causal 
relationship between the malforma- 
tion (in casu facial clefts) and epilep- 
sy. An association between epilepsy 
and facial clefts would result in a 
higher frequency of facial clefts both 
among epileptic patients and their 
children than in the general popula- 
tion.* We determined the prevalence 
of facial clefts in an unselected group 
of epileptic patients. 


SUBJECTS AND METHODS 
Epileptic Patients 


Personal and clinical data on 3,203 epi- 
leptic patients from the Danish counties of 
Funen and Copenhagen were collected for 
the present study. 

All epileptic patients born in the county 
of Funen between 1936 and 1965 and whose 
permanent addresses were in the county at 
the time of their first reference or admis- 
sion to the neurological services from 1948 
through 1977 were included in the study. 
Epileptic patients who subsequently emi- 
grated or moved to the Faroe Islands and 
Greenland are excluded. An attempt was 
made to estimate (from correspondence 
and personal interviews with the relevant 
neurologists) the number of patients with 
epilepsy fulfilling the previously men- 
tioned inclusion criteria, but who were 
investigated and treated privately and are 
not included in the present study. The 
estimate was 50 to 60 epileptics, repre- 
senting approximately 3% of these pa- 
tients. The total epileptic proband popula- 
tion from Funen was 1,884 patients (Table 
1). The population of Funen constitutes a 
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representative sample (10%) ef the Danish 
population, as regards age, “ertility, and 
mortality.’ 

All those epileptic patients born between 
1936 and 1965 and who were admitted to 
the Department ef Neurology, Glostrup 
Hospital, county of Cepenhagen (not 
including the city ef Copenhagen), at least 
once in the period from 1958 to 1977 were 
also included in the presen: study. The 
total epileptic proband populacion frem the 
county of Copenhagen wes 1319 patients 
(Table 1). This group of epileptic patients 
was included beeause it differs from the 
population of Funen in regard to environ- 
mental factors and migracior, the popula- 
tion of the county of Coperhagen being 
typical of a suburb of a capitol city. No 
epileptic probands are included in both the 
group from Funen and Ceperhagen. 

The patients were accedted as epilepsy 
probands if, when discharged from one of 
the two participating hospitals, they had 
been given a diagnosis of epilepsy. At the 
present time, no atzempt Fas deen made to 
classify the type of epilepsy of the pro- 
bands. However, a major part of the epilep- 
tic proband populazion frcm «he county of 
Funen have recently beer subject to clas- 
sification according to the prcposals of the 
International League Aganst Epilep- 
Syan 


Facial Cleft Patierts 


In Denmark, all live infants with facial 
clefts are registered by the National Insti- 
tute for Defeets of Speech, Copenhagen, 
and the surgical treatment of these 
patients is undertaken eentrally at the 
Department of Plastic Surgery, Deaconess 
Hospital, Copenhagen. Ths unique central- 
ization has permitted a complete ascertain- 
ment of all Danish patients with facial 
clefts born between 1934 and June 1977. 
The file includes personal ané clinical data 
(name, sex, date of birth, type of facial 
cleft, date of cleft cperaticn) en 5,756 Dan- 
ish patients (B. Breeng-Nelsen, MD, M. L. 
Friis, MD, P. Fogh-Andersen, MD, et al, 
unpublished deta). 
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Table 1.—Survey of 3,203 Epileptic Probands 
From the Counties of Funen and Copenhagen* 










No. of Epileptic Probands} 


—————KLN 
County of Funen County of Copenhagen 















Male Female Male Female 

C a oO —. 

Year of Birth —FC +FC —FC +FC -FC +FC —FC +FC 
1936-1940 134 0 126 0 124 1 94 0 
1941-1945 172 0 167 0 119 0 139 1 
1946-1950 213 3 182 0 139 0 124 0 
1951-1955 182 1 172 1 128 1 135 0 
1956-1960 149 1 146 0 90 0 103 1 
1961-1965 123 0 112 0 55 0 64 1 
Total 973 5 905 1 655 2 659 3 


*Consists of 1,635 male and 1,568 female subjects. 
+FC indicates facial cleft. 


Table 2.—Estimation of the Expected Number 
of Epileptic Probands With Facial Clefts 


Point Prevalence of 
Facial Clefts per 1,000 
Population in Denmark 

and Copenhagen (Data From Broeng- Among Epileptic 
Year of Birth (Table 1) Nielsen et al) Probands 


1941-1945 598 1.33* 0.79 
1946-1950 aR G 1.03 
1951-1955 1.72} 1.06 
1956-1960 1.947 0.95 
1961-1965 2.027 0.71 
Total Sarat 5.12 


No. of Epileptic 
Probands From 
Counties of Funen 


Expected No. 
of Facial Cleft 
Patients 


*Point prevalence of facial cleft patients in 1948. Epileptics who died before 1948 are not included 
in the material from the county of Funen. A similar correction for the probands from the county of 
Copenhagen will be negligible. 

+Point prevalenc® of facial cleft patients around birth. 


Table 3.—Personal and Clinical Data on 
11 Epileptic Patients With Facial Clefts 


Type of 
Patient/ Year of County of Facial 
Sex Birth/Death Ascertainment* Cleft} Type of Epilepsy 


1/M 1936 Co CL(P) Grand mal x1 
2/F 1944 Co CP Grand mal 


3/M 1946/1974 Fu CL(P) Grand mal (psycho- 
motor epilepsy?) 
Grand mal 
Grand mal 
Grand mal 
Grand mal 
CL(P) Grand mal and psy- 
chomotor epilepsy 


Grand mal, petit mal, 
and psychomotor 
epilepsy 


10/M 1960 CL(P) Grand mal 


11/F 1965 Co CP Petit mal 


4/M 1949 CP 

5/M 1949/1950 CL(P) 

6/M 1951 CL(P) 

7/M 1952 CL(P) 

8/F 1953 
/F 


9 


Fu 
1958 Co CP 
Fu 





*Co indicates Copenhagen; Fu, Funen. 
*CL(P) indicates cleft lip with or without a cleft palate; CP, cleft palate. 
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Cross-Matching of Files 
of Patients With Epilepsy 
and Patients With Facial Clefts 


As the facial cleft file includes all the 
patients born during the 44-year period 
from 1934 to June 1977 who survived the 
first few days of life, any epileptic patient 
with a facial cleft who was born between 
1936 and 1965 will be found in this file. 
Matching of the personal data, by names as 
well as by date of birth, in the facial cleft 
and epilepsy files permitted identification 
of the epileptic patients who had facial 
clefts. The point prevalence of facial clefts 
around birth in the whole Danish popula- 
tion in the relevant five-year period is 
given by Broeng-Nielsen et al (unpublished 
data), and these figures were used for a 
statistical analysis, based on the Poisson 
distribution. 


RESULTS 


Eleven patients with facial clefts 
were identified among 3,203 Danish 
epileptics born between 1936 and 1965 
(Table 1). No differences were found 
between the two populations studied 
(the counties of Funen and Copenha- 
gen). The prevalence of facial clefts 
among the epileptic population in the 
present study is twice as high (11) as 
expected (5.1) from the epidemiologic 
study of facial clefts in Denmark (un- 
published data of Broeng-Nielsen et 
al) (Table 2); this difference is statisti- 
cally significant (.05 > P > .01). 

There was no tendency toward a 
higher incidence of a specific type of 
facial cleft or of a specific type of 
epilepsy in these 11 patients (Table 3). 
Futhermore, the sex distribution, sev- 
en male and four female patients, did 
not differ from expected values. 


COMMENT 


Studies on the increased frequency 
of malformations in children of epi- 
leptic patients have focused primarily 
on the anticonvulsant medication of 
the epileptic mothers during pregnan- 
cy. However, the epilepsy per se may 
be causally associated with the mal- 
formations; an association between 
the epilepsy per se and the malferma- 
tion in question (eg, facial clefts) 
would result in a higher malformation 
rate among children of epileptics, 
independent of the anticonvulsant 
treatment. 

Elshove,? Elshove and van Eck,” 
Starreveld-Zimmerman et al," and 
others have drawn attention to famil- 
ial accumulation of facial clefts in 
some of the families of epileptic moth- 
ers who gave birth to children with 
facial clefts. However, it is neither 
stated how closely the epileptic moth- 
ers and the facial cleft patients were 
related nor whether the parents of the 
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malfe-med dhildren had facial clefts 
themselves. 

Dronamra w° found an increased 
prevalence œŒ ep leptic relatives 
among faca deft patients, without 
giving any dtils. Erickson and Oak- 
ley’ r2portee that the risk of a woman 
with a seizure disorder producing a 
child with cet lip with or without 
cleft palate w= six tames greater than 
that cf women without seizure disor- 
ders/howeve this ircrease of the risk 
was imsigniacent ir their material. 
Friis’ found I3 epikptics, seven fa- 
thers and 11 mothers, among the 782 
parerżs of 3¢lunselected live children 
with facial «iefis, -his being three 
times the expected value. An impor- 
tant nding was that there was no 
statiscically sienificent difference be- 
tweer the number of male and female 
epilertic par=nis suggesting that pa- 
renta epileysr or the epilepsy per se 
coulé play = mole in the genesis of 
facial elefts r the offspring of epilep- 
tic parents. 

A tigher srevalence of facial clefts 


L Seidel BE Meadow SR: Epilepsy, anticon- 
vulsarts and can-enrtal nalformations. Drugs 
1974 2251-365. 

2 StarreveldZmmmerman AAE, Van Der Kolk 
WJ, Eishove ., © & Terategenicity of antiepilep- 
tic drugs. Clin Jewo! Newrosurg 1974;77:81-95. 

= Janz D: Th teratogeaie risk of antiepileptic 
drugs. Zpilepsie 1375,16:159-169. 

4 Pris ML: Actiepileptika og teratogenesis. 
Ugesler Laeger ~9-5;1B7:2569-2373. 

5 Amnegers -F Elveback LR, Hauser WA, et 
al: Do enticonvalsants have a teratogenic effect? 
Areh Neurol 19°421:364-273. 

€ Shapiro 5, Slene D, Hartz SC, et al: Anticon- 
vulsants and pereutal eplepsy in the develop- 
meat of birth defects. Lawcet 1976;1:272-275. 

q Priis ML: Sbilepsy among relatives of 
patients with csi deft= Epilepsia 1979;20:69- 
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among a group of epileptic patients 
than in the general population would 
favor the hypothesis of an association 
(either primary genetic or environ- 
mental) between the disease—epilep- 
sy-and the congenital defect—the 
facial clefts. To our knowledge, a 
study of this topic has not previously 
been published. 

The prevalence of facial ¢lefts 
among the 3,203 epileptic patients of 
the present investigation was in- 
creased twofold as compared with the 
general Danish population. The distri- 
bution of the different types of facial 
clefts corresponded to the distribution 
among the total facial cleft population 
(Broeng-Nielsen et al, unpublished 
data). The types of the epilepsies of 
the 11 patients with both epilepsy and 
a facial cleft were not markedly dif- 
ferent from those that could be 
expected in a Danish epileptic popula- 
tion." Thus, the results of the 
present study, together with that of 
an earlier study,’ lend support to the 
hypothesis of an association between 
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epilepsy per se and facial elefts. 

The question of the teratogenicity 
of anticonvulsant therapy and/or epi- 
lepsy per se is of major importance to 
both the epileptic patients. the physi- 
cians, and the community, and further 
research in this field is essential. 

Previous studies have shown an 
almost equal prevalence of facial 
clefts in siblings and children of 
patients with facial clefts.°'*" A 
higher malformation rate of cleft 
defects among the children of the 
epileptic patients than among their 
siblings would suggest that the chil- 
dren have been exposed so an addi- 
tional external teratogenic factor, eg, 
antiepileptic drugs. A study compar- 
ing the prevalence of facial clefts 
among siblings and children of a large 
representative group of epileptic pa- 
tients is in progress. 
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Lesions of the Nucleus Ansae Peduncularis 
in Neuropsychiatric Disease 


Paul Averback, MD 


è The nucleus of the ansa peduncularis 
in the substantia innominata frequently 
contains degenerating neurons in pa- 
tients with Huntington’s disease, Alzheim- 
er’s disease, schizophrenia, and possibly 
other neurological and neuropsychiatric 
conditions. A large number of the degen- 
erating cells are found only exceptionally 
in neurologically normal patients who are 
without mental symptoms, and the signifi- 
cance of the lesion may be related to 
quantitative factors, analogous to granu- 
lovacuolar degeneration of the hippocam- 
pus. The cells show massive distention 
with  solvent-extractable lipid-pigment 
vacuolar droplet material that imparts a 
distinttive light and electron microscopic 
appearance. 

(Arch Neurol 1981;38:230-235) 


rine nucleus ansae peduncularis 

(NAP) refers to a poorly character- 
ized group of large ganglionic cells 
found in the vieinity of the substantia 
innominata near the lateral part of 
the anterior commissure.’* In the 
human, little is known of its normal 
synaptic connections, ultrastructure, 
physiology, or biochemistry; even less 
is known of its relationship or involve- 
ment, if any, in neurological disease. 
The purposes of this report are (1) to 
describe in detail structural changes 
in this region that have been found 
associated with some common neuro- 
psychiatric illnesses and in controls, 
and (2) to illustrate the morphology of 
a form of lipid-pigmentary neuronal 
degeneration that appears to be char- 
acteristic of the nerve cells in this 
region. 


MATERIALS AND METHODS 


The substriatal gray-matter region was 
assessed in consecutively available cases of 
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Huntington’s disease (45 cases), Alzheim- 
er’s disease (seven cases), schizophrenia (13 
cases), and neurologically normal subjects 
without mental symptoms (35 cases). The 
numbers of cases reflect availability of 
material and are not related to relative 
incidence of the diseases. Tissues were 
fixed in formaldehyde solution, embedded 
in paraffin and celloidin by standard tech- 
niques, and sections were also cut and 
stained by conventional procedures. Age, 
sex, clinical diagnosis, neuropathological 
diagnosis, and cause of death of the 
patients and controls are given in Tables 1 
through 3. Neuropathological diagnosis in 
each case was made by at least two pathol- 
ogists, and equivocal cases were not used in 
the study. Sections were stained with 
hematoxylin-eosin, Nissl’s, PAS, Sudan 
black, Sudan III, Sudan IV, Nile blue sul- 
fate, Holzer’s, Gros-Bielschowsky, and 
Luxol Fast Blue stains, although all sec- 
tions were not stained by all methods. 
Tissue for electron microscopy was depar- 
affined, postfixed in 1% glutaraldehyde, 
and embedded in epoxy resin (Spurr). Sem- 
ithin sections were stained with toluidine 
blue and trimmed blocks were then thinly 
sectioned and stained with uranyl acetate- 
lead citrate. Fresh tissues were also fixed, 
embedded, and processed in this manner. 
The specimens were examined in an elec- 
tron microscope. Unstained paraffin sec- 
tions were examined for autofluorescence 
with a light microscope (incident ultravio- 
let, 200 W) before and after incubation in 
ethylalcohol and acetone at 37 °C for 24 
hours. Frozen sections cut on a freezing 
microtome were stained (oil red O, Sudan 
black, Sudan III, Sudan IV, Nile blue sul- 
fate, PAS, toluidine blue, Luxol Fast Blue), 
and unstained frozen sections were simi- 
larly examined for autofluorescence, 
Available information with regard to 
medications, dietary history, and institu- 
tionalization were reviewed, but are not 
tabulated as details were often impossible 
to obtain. Clinical presentation and evolu- 
tion were also retrospectively reviewed; 
these are also not tabulated. Subclassifica- 
tion of the schizophrenic patients was not 
attempted due to inconsistent detailed cri- 
teria used by different observers and the 
general inadequacy of retrospective data 
for subclassification. Atypical cases of each 
disease were deliberately excluded so that 
the study material essentially consisted of 
unequivocal and typical examples. 


RESULTS 


As shown in the tables, the cells to 
be described were found in 48 of 45 
cases of Huntington’s disease, all sev- 
en cases of Alzheimer’s disease, 11 of 
13 cases of schizophrenia, and two of 
35 normal controls who were without 
neurological disease or mental symp- 
toms. 

Figures 1 through 4 illustrate the 
light microscopic appearance of the 
cells found in the NAP in the group 
with Huntington’s or Alzheimer’s dis- 
eases or schizophrenia. Massively en- 
larged neurons with vacuolated cyto- 
plasm often fill complete fields. The 
cells attain distorted shapes (Fig 1 
and 2) due to their distention. The 
nucleus is often displaced to the 
periphery of the cell and the Nissl 
substance may not be recognizable in 
the extreme examples. Glial clusters 
around degenerating neurons (Fig 3) 
are seen, but are unusual. Frag- 
mented cellular remnants are com- 
monly noted without noticeable cellu- 
lar reaction (Fig 2); these structures 
are probably related in some way to 
the ultimate cell death. Slight te mod- 
erate perivascular cuffing (Fig 5) with 
mononuclear cells is occasionally 
found in association with the cellular 
degeneration, but intense reactions 
have not been seen. Gliosis is not a 
very striking feature. Adjacent cells 
that are not swollen often appear to 
have an increased amount of lipofus- 
cin-like pigment in their cytoplasm, 
which may represent an earlier stage: 
of product accumulation before mas- 
sive distention. The pigment in the 
nonswollen cells has staining reac- 
tions similar to the nonvacuolated 
cytoplasm of the swollen cells. Dis- 
tinct subregions of vacuolar degenera- 
tion of identical morphology, but 
within nonswollen cells, can often be 
seen. The cells stain positively with 
Sudan black, Sudan III, Sudan IV, 
Nile blue sulfate (blue), and variably 
with PAS, but the vacuoles in paraffin 
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Table 1.—Profile of Controls 


Age a 
Death, ar Sex Diagnosis 


Hodgkin's disease 


Trauma 
Disseminated intravascular coagulation 


Postcardiac surgery, myocardial 
infarction 


Rhabdomyosarcoma 


Cancer of ovary 
|" J Ss) aT | 


Trauma 


Pulmonary embolism 


Aplastic anemia 










Myocardial infarction 


Carcinoma of bronchus 


Primary amyloidosis 


Cirrhosis 


Diverticulitis 


Acute myeloid leukemia, myocardial 
infarction 


Cholangiocarcinoma of liver 


Trauma 
Septicemia 
Trauma 


*Swoilen 1uclews ansee peduncularis cells present. 





Condition Mean Age, yr 


















Table 2.—Profile of Diseased Patients 


Sex, M/F 










Cause of Death 
(No. of Patients) 


Bronchopneumonia (4) 
Pulmonary embolism (1) 
Myocardial infarct (1) 
Undetermined (1) 
Pneumonia and broncho- 
pneumonia (28) 
Pulmonary embolism (2) 
Myocardial infarction (5) 
Aspiration (2) 
Septicemia (2) 
Gastrointestinal bleeding (2) 
Lung cancer (1) 
Subdural hemorrhage (1) 
Stroke (1) 
Suicide, ethylene glycol (1) 











“Swollen nucleus pedencularis cells were not found in one man, aged 45 years, and one woman, 
aged 46 years, ath.of whom died of bronchopneumonia. 


sections do net take up any stain. The 
cells are au-efluorescent (Fig 6) and 
the autofucmescene is reduced but 
net removed by treatment with ace- 
tone or alton») at 37 °C for 24 hours. 
The lack of arzyporhilic or otherwise 
stainable derse central granule, ex- 
treme swelling. and ultrastructure 
dist mguish ‘the abnormality from 
gramulovacunmar degeneration of the 
hippoeamous.’*’ In many of the swol- 
len cells, granules of lipofuscin near 
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the vacuoles often present an appear- 
ance that has some similarity to gran- 
ulovacuolar degeneration, but the 
great majority of vacuoles do not con- 
tain any optically visible material. 
More importantly, the ultrastructure 
is quite different from granulovacuo- 
lar degeneration. With frozen sec- 
tions, the vacuoles stain positively 
with oil red O, Nile blue sulfate (blue), 
Sudan III, and Sudan IV, variably 
with PAS, and weakly with toluidine 








reaction is negative. 
Two sorts of specimen were exam- 
ined by thin-section dectron micro- 
scopic technique: (1) deparaffined, 
reprocessed tissue, anc (2) fresh tis- 
sue. In addition to the overall better 
resolution and preservation of orga- 
nelles in the latter, the most signifi- 
cant difference between the two tech- 
niques was that a chief form of intra- 
cellular material (the lipid droplet 
vacuolar material) was lost from the 
cells in the former technique, but was 
readily identified in the latter. De- 
tailed ultrastructural description of 
the cells will be preserted in a sepa- 
rate report; distinctive features and a 
general outline will be described. 
Masses of lipofuscin-like material 
fill the cytoplasm, in many instances 
virtually obliterating the remainder 
of the organelles. The predominant 
material is an electrcen-lucent fatty 
droplet vacuolar substance (Fig 7) 
that may or may not be enclosed by a 
membrane and often is internally sub- 
divided into segments, many of which 
appear empty. The droplets vary from 
0.3 to 4 um in sectional diameter and 
correspond to the vacuoles seen by 
light microscopy. The ultrastructural 
features of classic granulovacuolar 
degeneration as descrived by Hirano 
and others,*" although assotiated 
with lipofuscin, are different: the 
vacuoles are clear, membrane-bound 
spaces that do not cortain lipid, the 
central dense materiel is distinctly 
seen within the otherwise empty 
vacuole, and neurofikrillary abnor- 
malities are often found in the cells 
that undergo granulofacuolar degen- 
eration. Masses of moromorphic lipid 
droplet vacuoles as shown in Fig 7 are 
not a feature of granulovacuolar 
degeneration. As notec, this material 
is extracted by prolonged contact with 
solvent, as in conventional paraffin 
processing. Electron-dense material is 
also abundant (as ilustrated else- 
where): (1) moderately closely packed, 
short curvilinear membranous forms 
without bounding membrane; (2) 
dense, homogeneous, somewhat gran- 
ular material; (3) very electron-dense 
material that resembies fingerprint 
material; (4) membrane-associated, 
randomly arrayed linear fragments; 
and (5) stacked membranous struc- 
tures of mostly irregu ar orientation. 
Ill-defined vesicular end crystalline 
substances of uncertein nature are 
also present. Extracellular debris does 
not appear significently different 
from that of normal cantrols. Neurofi- 
brillary change, althouzh encountered 
at times in the vicinity of these abnor- 
mal cells, does not seer to be a feature 
of their own ultrastracture. Solvent 
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extractability and ultrastructural fea- 
tures distinguish the cells from those 
usually found in neuronal ceroid lipo- 
fuscinosis.'**° 


COMMENT 


The smaller and less well-known 
cellular masses of the basal ganglia 
are known by a large variety of terms 
depending on the neuroanatomical 
source. The term “substantia innomi- 
nata” (the “unnamed medullary sub- 
stance” of Reil') is often used to 
describe many of the relatively 
obscure substriatal masses of gray 
matter (the latter general term was 
used by Crosby et al.* Riley’ subdi- 
vided the substantia innominata into 
five segments, including (1) intersti- 
tial, in relation to Broca’s diagonal 
band, (2) precommissural, (3) sublen- 
ticular, (4) interpallidoputaminal, and 
(5) lateropreoptic laterohypothalamic. 
Mettler, on the other hand, subdivided 
the substantia innominata into at 
least seven regions, including (1) 
nucleus of the diagonal band, (2) 
nucleus accumbens septi, (3) islets of 
Calleja, (4) nucleus of stria terminalis, 
(5) interstitial nucleus of the ventral 
thalamic peduncle, (6) nucleus of the 
ansa peduncularis, and (7) interpalli- 
doputaminal cell groups.’ Roussy and 
Mosinger,'* as well as Foix and Nico- 
lesco,' subdivided the substantia in- 
nominata into five regions in essen- 
tially the same way as Riley. Other 
anatomists concerned with this re- 
gion, for example, Crosby and 
Humphrey, Brockhaus, Ariéns Kap- 
pers, the Vogts, Papez, and Rioch, tc 
cite a few, have used the terms differ- 
ently.’ Not surprisingly, most stan- 
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~ rons (hematoxylin-eosin, x 400). 


Sy 





*NAP indicates nucleus ansae peduncularis. 


Table 3.—Profile of Schizophrenic Patients 


Age at Clinical Duration Degenerating 
Death, yr Sex Diagnosis Cause of Death of Illness NAP* cells 
49 E “Acute psychotic Myocardial infarction <1 yr + 
reaction” 

56 M Schizophrenia Gastrointestinal 21 yr + 
hemorrhage 

44 F Schizophrenia Acute bilateral py- 21 yr + 
elonephritis 

62 M Schizophrenia Perforated duodenal 16 yr + 
ulcer 

56 M Schizophrenia Myocardial infarction 34 yr + 

56 M Schizophrenia Myocardial infarction eS + 

29 F Schizophrenia Status epilepticus > 15 yr + 

33 M “Acute psycho- Asphyxia (suicide) ae + 


37 M Schizophrenia Perforated ulcer 17 yr + 


36 M Schizophrenia Status epilepticus 2mo + 
47 F Schizophrenia Cause not found Ade + 
44 Schizophrenia Pyelonephritis Vive - 
67 M Schizophrenia Bronchopneumonia aut : = 
60 F Epilepsy and Myocardial infarction the = 
schizo- 
phreniat 


Fig 1.—Bulbous distortion of nucleus ansae peduncularis neu- 


Fig 2.—Remnants of degenerate cells that appear to have been extremely 
distended (hematoxylin-eosin, x 1,000). 
s 


ial ` 


} i 
































{This patient had hippocampal sclerosis and mild cortical atrophy; the others had normal 


brains. 


dard textbooks omit detailed consider- 
ation of the region. The work of the 
anatomists of the 19th century who 
first studied this region (eg, Forel, 
Reil, Meynert, Reichert, Obersteiner, 
and Brissaud) is reviewed by Mettler.’ 
Acknowledging this lack of uniformi- 
ty in designations of the nuclei of this 
region, it is evident that references to 
cell collections in this vicinity must be 
defined as they are used in each con- 
text. In this report, I follow the sub- 
divisions of Mettler, in particular as 
illustrated in serial diagrammatic 
form in his textbock.' Thus, the prin- 
cipal locus of the structural findings 
described here is referred to as the 


region of the NAP, which, as desig- 
nated by Mettler, is found in associa- 
tion with the confluence of the ventral 
division of the ansa lenticularis and 
inferior thalamic peduncle, and ex- 
tends laterally, ventral to the lenti- 
form nucleus and close to the lateral 
part of the anterior commissure. In 
coronal sections, it extends approxi- 
mately from the most rostral part of 
the interventricular foramen to about 
the middle of the mamillary bodies. 
Considering the lack of convention 
described here and the general neglect 
of the cell group in the past (eg, in 
comparison with complex structures, 
such as the thalamus or hypothala- 
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Fig 3—Glia) cluster arcund degenerating nucleus ansae pedun- 


cularis neurons [Nissl’s stain, X 700). 


je- 5 on D 
Fig 4.—Frozen section of vacuolated nucleus ansae 









pO he ~ 


neurons (Nile blue sulfate, X 600). $ 





Fig 5—Thim pesvascuar cuff of mononuclear cells near area of degeneration in nucleus 
ansa2 pedune aris. Apparent infiltration at arrow is due to tangential section of vessel 
(Nissi’s stain, = 70). 


mus, it is ret surprising that little 
information -an be found that directly 
relates to ite uorma synaptic connec- 
tions, biochemistry, physiology, or 
ultrastructume in man. Fibers from 
the globus p=! idus (ansa lenticularis), 
amygdala, anc striatum are said to 
course in thes vicinty, and the exis- 
tence of eife=nts te thalamus, hypo- 
thalamus, se»mam, giobus pallidus, and 
neocortex he been thought probable, 
altheugh in r=ference usually to the 
substantia imaominata so that speci- 
ficity to any particular subcategory, 
eg, NAP, is wsually, but not always, 
laekmg. =-= The results of recent 
experiments suggest that the region 
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(often referred to as the “nucleus bas- 
alis”) is important in emotion and 
motivation,” and in other functions, 
such as feeding.” Standard reference 
works and textbooks of nervous dis- 
ease in man make minimal specific 
mention of the NAP. Lewy bodies and 
neurofibrillary changes in Parkinson’s 
disease and Parkinson-dementia syn- 
drome of Guam in the substantia 
innominata,**"' and a single case of 
the syndrome of the ansa peduncularis 
due to a lesion in the vicinity of the 
tract and that involved other struc- 
tures as well” (different from the 
specific nuclear involvement), have 
been described. 


At the light-microscope level, the 
cells resemble other varieties of swol- 
len vacuolated cells. Solvent extrac- 
tion of the intracellular material and 
the predominance of the lipid droplets 
are not seen in the usual variants of 
neuronal ceroid lipofuscinosis,’** al- 
though there mzy be somewhat less 
difference with Xufs’ disease, which 
can be focal, less consistently asso- 
ciated with dementia, have a later age 
at onset than the ceroid lipofusci- 
noses, and whick has been compared 
with an exaggerated aging pro- 
cess. >!" Granulovacuolar degenera- 
tion, most often found in the hippo- 
campus in Alzheimer’s disease, is dis- 
tinguished by its prominent argyro- 
philic granules (which also stain by 
other methods) within clear vacuoles, 
and usually by lesser swelling.’ At 
the ultrastructural level, masses of 
lipid vacuoles as shown in the present 
cells are not a feature, neurofibrillary 
changes are frequent, and the vac- 
uoles seen with the light microscope 
are seen to consist of membrane- 
bound spaces, empty except for cen- 
tral dense material’™" On the other 
hand, although the morphology and 
topography show these significant 
differences, it seems likely that the 
cellular abnormalities of fat droplet 
vacuolar and granulovacuolar degen- 
eration could have much in common. 
Virus-infected cells may look remark- 
ably similar to the NAP cells when 
examined with the light microscope, 
but the ultrastructure is entirely dif- 
ferent. Central chromatolysis, hyper- 
trophic olivary degeneration, and neu- 
rons from cases of Creutzfeldt-Jakob 
disease bear ony superficial resem- 
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peduncularis 











6fEscence of frozen section = 
ucleus ansae peduncularis 
neurons. Vacuolated nonfluorescent cyto- 
plasm forms rounded contour to cells that 
contain autofluorescent pigment material. 
There is strong background autofluores- 
cence due to extraperikaryal pigment 
deposits (incident ultraviolet, 200 W, 
x 750). 


blance. Pick cells may show balloon- 
ing, but filamentous rather than lipid 
abnormalities are seen at the ultra- 
structural level.**-** 

Lack of disease specificity of the 
NAP lesion suggests that the cells 
may be a normal or nearly normal 
aging effect of these neurons, er that 
the lesion is transsynaptic secondary 
to degeneration elsewhere in the 
brain. Points in favor of the former 
are (1) that these diseases are “aging” 
types of diseases (with the exception 
of schizophrenia, which suggests the 
hypothesis that schizophrenia may be , 
due to focal premature aging of limbic ¥ 
system neurons), (2) that NAP cells 
from neurologically normal controls 
were abnormal, admittedly in few 
instances, only in subjects older than 
60 years, and (3) that the stored mate- 
rial appears so similar to normal lipo- 
fuscin. However, massive bloating 
and death of CNS neurons should be 
regarded as normal, with some degree 
of reservation. 

Like granulovacuolar degeneration 
of the hippocampus, the NAP-cell 
change may be a phenomenon that is 
found in low quantity with increasing 
probability during the process of 
normal aging, but that in high quanti- 
ty, especially at earlier age, is almost ù 
invariably associated with disease." W 
Controlled morphometric study will be 
necessary to resolve this question. 
Although the concept of Huntington’s 
disease as a premature aging of neu- 
rons has a long history based on count- 
less observations of the atrophy and 
pigmentation of caudate neurons, the 
analogy of the swollen NAP cells with 
granulovacuolar degeneration should 
not be exaggerated: pathologic fea- 
tures of Alzheimer’s disease (senile 
plaques, neurofibrillary tangles, gran- 
ulovacuolar degeneration) are unusual 
in Huntington’s disease.” The second 
possibility, that of a transsynaptic 
pathogenesis of the cellular degenera- 
tion, also seems unlikely as product- 
accumulation type of ultrastructure 
has not thus far been described with 
anterograde or retrograde degenera- 
tion." Though equally speculative, y 
transsynaptic atrophy that originates  \ 


x in the NAP lesion would be less 
Fig 7.—Fatty droplet vacuolar material characteristic of vacuo- unlikely than the reverse. Many 
lated nucleus ansae peduncularis neurons (x 65,000). experimental models of lipidosis exist, 


using chloroquine,*’*? hypocholestero- 
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lemie ageats** vitamin E deficien- 
cy,” and other means*™*; selective 
vulnerabiltty «f NAP neurons to a 
metabolic toxm or deficiency state 
suggests it=Ħ as one reasonable 
working Fypochesis. The problem of 
drug expcsure comld not be explored 
reliably im tns study and therefore 
remains = srme possibility as one 
explanatien. 

Situated in an anatomical locus that 
is likely cenmecteé to many important 
central structeres (limbic in particu- 
lar), this sior m ght provide a small 
measure of sapport for numerous 
unsubstartiated speculations with re- 
gard to the merbid anatomy and 
pathophysiology of various psychiat- 
ric symptoms** But it should be 
emphasized that the objective effect 
and possible significance of this 
abnermalīy are unknown. The unusu- 
al but nevertueless definite presence 
of the cel ir patients who die without 
discernibe evidence of neurological 
disease or mental symptoms suggests 
that the eells may be nonspecific and 
insignificant; en the other hand, their 
presence in he (lower-age group) 
schzephreniz patients suggests that 
the pathephystologieal effects may be 
relatively subcle. In general, the ele- 
ments of sam»ensation (by other neu- 
ral mechanisr s), quantitative aspects 
of injured ard dysfunctioning cells 
and redacten of cell population 
(threshole fer symptoms), and multi- 
factorial meekanisms (ie, where other 
defects ir concert might be necessary 
to produee symptoms) could explain 
the cecumrenee cf the cells without 
symptoms. È ss a well-known fact that 
pathologiral “neéngs (eg, atheroscle- 
rosë, smal! isthemic infarcts, etc) do 
not-.alwars. imply chservable dysfunc- 
tion. Corsiceting that the lipid-pig- 
mentary degeneration of the NAP 
neurons «ould semehow be related to 
certain hamas neuropsychiatric disor- 
ders of urksown etiopathogenesis, 
pernaps “uster study aimed at the 
largely unkrowa characteristics of 
this regien mg- prove fruitful. 
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Transcortical Sensory Aphasia With Relatively 


Spared Spontaneous Speech and Naming 


Kenneth M. Heilman, MD; Leslie Rothi, PhD; David McFarling, MD; Anne L. Rottmann, MD 


è Patients with transcortical sensory 
aphasia have relatively preserved repeti- 
tion ability but have poor comprehension 
and naming ability. Their spontaneous 
speech contains paraphasic errors and 
lacks content. We describe a patient with 
a left parietal lesion who had poor com- 
prehension but who was able to repeat. 
However, unlike previously reported 
cases of transcortical aphasia, this pa- 
tient had relatively normal naming and 
spontaneous speech. We believe that this 
distinct and previously unreported form of 
transcortical aphasia is induced by a one- 
way dissociation between phonemic and 
semantic processors. 

(Arch Neurol 1981;38:236-239) 


Bree’ showed that in right-handed 

persons, anterior lesions of the 
left hemisphere can induce a non- 
fluent aphasia with relatively spared 
comprehension. Wernicke? described 
patients who were fluent and who 
used jargon, but who named, re- 
peated, and comprehended poorly. 
Wernicke’s patients had posterior 
peri-Sylvian lesions. He postulated 
that the posterior portion of the 
superior temporal gyrus contained 
auditory word engrams, and that 
these engrams were important in 
decoding language. He thought that 
the posterior portion of the superior 
temporal gyrus was connected to Bro- 
ca’s area, which was responsible for 
encoding language, and that a lesion 
that induced a disconnection of these 
areas, leaving each intact, would 
induce a form of aphasia that would 
allow patients to comprehend lan- 
guage. However, because the posteri- 
or language areas cannot guide Bro- 
ca’s area, they produce paraphasic 
errors. This aphasia has been termed 
“conduction aphasia.” 

Wernicke? also proposed that a 
reflex are mediates repetition of 
speech. This peri-Sylvian are starts in 
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the primary auditory area (Heschl’s 
gyrus), goes to the posterior portion of 
the superior temporal gyrus (Wer- 
nicke’s area), and then to Broca’s area. 
Lesions anywhere in this are induce 
defective repetition. 

Lichteim described two aphasics 
who could repeat. One was nonfluent 
and could comprehend, and the other 
was fluent but could not comprehend. 
The former defect has been termed 
“transcortical motor aphasia” and the 
latter, “transcortical sensory apha- 
sia.”” Another transcortical aphasia, 
in which patients can repeat but are 
not fluent and cannot comprehend, 
has been termed “mixed transcortical 
aphasia,” or “isolation of the speech 
area.” Patients with mixed transcor- 
tical aphasia also have difficulty nam- 
ing objects (Table). 

Heilman et al’ described a patient 
with mixed transcortical aphasia who 
had nonfluent speech and could not 
comprehend, but who could name 
objects. Preserved repetition implied 
that he was capable of auditory and 
phonemic decoding as well as phonetic 
encoding. Because the patient could 
not comprehend, it was postulated 
that words processed phonemically do 
not have access to semantic proces- 
sors; however, because he could name, 
the semantic process was believed to 
have access to phonemic processors. 

Goldstein suggested that patients 
with motor or mixed transcortical 
aphasia were nonfluent because their 
impulse to speak was impaired.’ Per- 
sons with transcortical sensory apha- 
sia are without this akinesia of speech. 
If, as postulated, there can be a one- 
way dissociation between the phone- 
mic and semantic processors, one may 
expect to see patients who exhibit 
transcortical sensory aphasias, but 
who have a one-way phonemic seman- 
tic disconnection; that is, they not only 
can repeat and name, but also can 
speak spontaneously in spite of abnor- 
mal comprehension. Recently, we had 
the opportunity to examine such a 
patient. 


REPORT OF A CASE 


A 60-year-old right-handed man with a 
tenth-grade education was admitted to the 
Gainesville (Fla) Veterans Administration 
Medical Center on Dee 8, 1979. Approxi- 
mately ten days before admission, he 


awoke with his right arm feeling so weak 
and clumsy that he had difficulty using it 
to feed himself. Several days later he also 
had difficulty with speech. On Nov 29, 1979, 
he was hospitalized at the Lake City (Fla) 
Veterans Administration Hospital and was 
treated with aspirin. He was discharged 
after a week with the diagnosis of cerebral 
thrombosis. His family then brought him 
to Gainesville because he noted weakness 
of his right leg and had difficulty with 
walking. However, his speech and the 
weakness of the right arm were unaltered. 
The episode of right-leg weakness resolved 
while the patient was being examined in 
the emergency room, but he was admitted 
for evaluation and treatment. 

On physical examination the patient’s 
blood pressure was 140/92 mm Hg, pulse 
rate 60 beats per minute, and temperature 
36.3 °C. He was well developed and mildly 
obese. He had a decreased left superficial 
temporal pulse; however, the left carotid 
pulse was present and appeared to be 
slightly stronger than the right carotid 
pulse. There were no bruits. The patient 
seemed alert but was aphasic and appeared 
not to comprehend well. On admission, he 
was noted to speak spontaneously using 
meaningful sentences. He was not hemi- 
anoptic. The patient's right pupil was 3.5 
mm in diameter and the left pupil was 3 
mm; both responded to light. The extraocu- 
lar movements were full in all directions. 
The corneal reflexes were symmetrical, but 
the right nasolabial fold was slightly less 
prominent than the left. The remainder of 
the cranial nerves were normal. 

The patient had a very mild weakness of 
the right side, which was most severe in his 
hip flexor and shoulder abductor muscles. 
There was also a mild spastic catch in his 
right upper and lower extremities. The 
deep tendon reflexes in his right upper 
extremities were slightly brisker than on 
the left. In the lower extremities they were 
symmetrical. He had a right-sided extensor 
plantar response. Sensory examination 
showed no abnormalities. 

Between Dec 8 and 19, the patient under- 
went repeated aphasia testing. His sponta- 
neous speech was fluent. He had no 
difficulty initiating speech, articulated 
normally, and did not have logorrhea. Dur- 
ing the time that he was observed, no 
phonemic paraphasic errors were heard in 
his spontaneous speech. On occasion, how- 
ever, he made semantic (verbal) paraphasic 
errors. He rarely made syntactic errors. He 
would sometimes circumlocute; however, 
his spontaneous speech contained content 
words, and his sentences were meaningful. 
For example, while being examined when 
first admitted, he used sentences such as “I 
know what you mean.” On Dec 14 while we 
were making rounds, the patient said: “I 
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want to gohome. I could go home and come 
back. can get alongpretty good. Y’all give 
me some medicine to aelp me get along.” 
The patient was semt nome on a weekend 
pass, and when he retarned on Dec 17, he 
told as: "Seme things I can say real good 
and some thimgs I cannot. I believe it’s 
going to get better. I nave trouble under- 
standing and need more governing [se- 
manticparaphasia |. Ina few days I think I 
will be pretty well straightened out.” He 
also told us: "Ti sure made me feel good to 
go heme.” 

To further test tis ability to produce 
sponzaneous speech, we gave him the 
“cookie theft picture” sest from the Boston 
Diagmostie Aphasia Examination." The pic- 
ture shows a ber-standing on a stool taking 
cookies from a jar. He is handing them to 
his sister, the stoo! is tilting, and he is 
about to fall. The mather is washing dishes, 
and the waver is overflewing from the sink. 
The patient said: “Lttle boy over here 
[pointed] has cookies ia his hand [pointed]. 
His ehair is falling ever. Here is a poor old 
weman with pat beilmg over.” Later he 
corrected ihis last. s.atement and said, 
“The water is ranniag over. I guess I made 
a bee-boo.” 

Because when first admitted he was 
noted te comprehend poorly, in spite of 
speaxing full aad meaningful sentences, 
we farther tested the patient’s comprehen- 
sion of comversational speech by asking 
him some questions: On one occasion when 
he was asked his name, he responded 
appropriately, but oa cther occasions he did 
not answer. Waen asked, “Have you ever 
been in this Respital before”; he replied, 
“No I don’t knew arytning about that.” He 
was asked several times about his work but 
never responded apprepriately. For exam- 
ple, when asked what ae did, he replied, “I 
can’t think of nothing else.” To test his 
comprehension more formally, we gave 
him a ten-item word discrimination task. 
This task was performed five different 
times during his hospitalization (a total of 
50 tials); he made a total of 34 errors (16 
correct). 

W> again shewed tke patient the cookie 
theft pieture and asked questions about it 
to see whether he understood them. The 
picture was still in frent of him while we 
asked the questions: “What is the woman 
doing?” He repited, “Making... .” “What is 
the giñ domg?” "Washing dishes.” “What 
is the bey doimg?” “Not doing a lot of 
anything.” “Who is taking cookies?” “Lit- 
tle girl” Finally, wremasked, “Whose chair 
is falling”: he said "Little boy’s.” We also 
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tested his comprehension by giving him 
the “command with auditory sequencing” 
subtest of the Western Aphasia Battery." 
He scored 4 out of a maximum score of 40. 
Although he did relatively better with 
questions that could be answered with yes 
or no, he missed important questions like, 
“Do you have children?” 

During the testing, we noted that he 
often echoed our entire command, eg, 
“Point to the watch.” He could repeat 
sentences such as, “The president lives in 
Washington” and “No ifs, ands, or buts.” 
His errors on repetition were rare and 
minor; for example, once when repeating 
the latter sentence, he said, “No if, ands, or 
buts.” On the repetition subtest of the 
Western Aphasia Battery, he scored 92 of a 
maximum of 100. 

To test the patient’s naming ability, we 
used the same ten objects used for our 
word discrimination task. We also gave 
this test five times during the patient’s 
hospitalization (total of 50 trials). On some 
days we tested naming after we tested 
comprehension and on other days reversed 
the order. On 50 naming trials he correctly 
named the item on 34 trials (16 incorrect). 
On the word discrimination task he had 
only 16 correct. He was able to name 24 
items that he could not discriminate; how- 
ever, he was able to discriminate only four 
items that he could not name. His naming 
errors were mainly semantic paraphasias. 
For example, he called an emory board a 
“razor” and a pencil, “cotton.” The only 
phonemic paraphasic error he made was on 
this task. The semantic errors were usually 
related to the nontarget objects that had 
been placed on the table for him to name 
during other trials. 

The patient appeared to have a severe 
bilateral ideomotor apraxia, and he could 
not write well, either spontaneously or to 
dictation. He had difficulty even copying 
letters. Unfortunately, we did not test him 
with anagram letters. 

When he was given written commands 
(an analog of the verbal word discrimina- 
tion task), he read each sentence aloud 
without error, but he failed to act correctly 
in all ten trials. For example, we put ten 
objects in front of the patient and wrote, 
“Point to the watch.” Instead of pointing 
to the watch, he pointed to the paper. 
Regardless of whether we gave him verbal 
or written commands, we could not stop 
him from saying them aloud. 

To learn whether the patient could 
detect and correct syntactic and semantic 
errors in written material, we presented 


error (eg, the boy are going), and ten had a 
semantic error (eg, the airplane swam to 
Bermuda). The patient recognized and cor- 
rected eight of the ten syntactic errors but 
corrected only two of the ten sematic 
errors. 

To further assess his reading ability, we 
presented him with irregular words such as 
“comb.” He was able to read these aloud 
correctly. When presented with ten non- 
sense words, such as “jabor” and “boltage,” 
he read four of these correctly. On six of 
the trials, however, he changed a nonsense 
word to a meaningful word, eg, for “palth” 
he said “platter,” and for “snartish” he said 
“snatch.” Seven of ten times he expressed 
to us that these were nonsense words, eg, 
“That is not a real word.” When presented 
with five phonetically spelled words, he 
correctly pronounced three of the five, ie, 
“raydeeo, prezident, and puhleess.” He 
recognized that all five were misspelled, 
eg, “like police but not right” or “sounds 
like radio.” When we spelled ten regular 
words to the patient, he correctly identi- 
fied eight. We also spelled ten irregular 
words to him; he was able to recognize 
seven. He also recognized six of ten non- 
sense words spelled to him. When verbally 
presented with ten regular and ten irregu- 
lar words, he spelled eight of each correct- 
ly. He could read a clock ane ideographic 
signs such as $ and %. He also could read 
arabic numerals. 

The patient had an EEG on Dec 11, which 
showed some slowing in the theta and delta 
ranges over the left hemisphere. Compu- 
terized tomography of the head showed 
that the patient had a left parietal lesion 
(Fig 1 and 2). He refused a lumbar punc- 
ture. His ECG was normal. 

During his hospital stay and after dis- 
charge, the patient received speech thera- 
py, aspirin, and dipyridamole (Persantine). 
When last examined on Jan 28, 1980, the 
patient continued to have fluent speech. No 
paraphasic errors were "noted; however, 
there were occasional cireumlocutions. 
When shown the cookie theft picture, he 
gave detailed descriptions of the events 
depicted. When asked questions about the 
picture, he now answered these flawlessly. 
His comprehension on an object discrimi- 
nation task was improved. He was able to 
point to all ten objects. He did, however, 
have difficulty with two or three-stage 
sense commands. He was also able to name 
all ten objects. 


COMMENT 


In several aphasic syndromes (eg, 
Broca’s and conduction aphasia) there 
is a dissociation between spontaneous 
speech, naming, and comprehension; 
that is, these patients appear to com- 
prehend better than they can speak 
spontaneously. Pure word deafness’ is 
the only previously reported syn- 
drome in which spontaneous speech or 
naming is better than comprehension. 
Although the preserved ability of this 
patient to name and speak sponta- 
neously while being unable to compre- 
hend speech is reminiscent of pure 
word deafness, several aspects of our 
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Fig 1.—Computerized tomographic scans showing left angular gyrus lesion. 


case differentiate it from pure word 
deafness. 

Patients with pure word deafness 
are usually unable to repeat. The 
patient we have described not only 
repeated well, but had spontaneous 
echolalia. Those with pure word deaf- 
ness comprehend written language, 
but although this patient could read 
aloud, he did not appear to compre- 
hend written language. Finally, the 
lesions responsible for pure word 
deafness are either bilateral lesions of 
Heschl’s gyrus or a left temporal lobe 
lesion that destroys Heschl’s gyrus 
and the projections from the right 
temporal lobe. This patient did not 
have lesions in these areas. His lesion 
was in the parietal lobe. 

Although patients with Wernicke’s 
aphasia are fluent and have poor com- 
prehension, they are unlike this 
patient because their spontaneous 
speech is empty and contains frequent 
paraphasic errors. They repeat and 
name poorly.’ Although patients with 
transcortical sensory aphasia may 
comprehend poorly, repeat well, and 
have fluent spontaneous speech, their 
spontaneous speech is devoid of con- 
tent; these patients name poorly." 
The differential diagnosis of transcor- 
tical aphasia is given in the Table. 

This patient had an ideomotor 
apraxia. Apraxic disturbances can 
occasionally be confused with compre- 
hension disorders. This patient’s abili- 
ty to comprehend sentences that could 
be answered with a yes or no response 
better than he could comprehend com- 
mands would support the notion that 
his ideomotor apraxia was masquer- 
ading as a comprehension defect. 
However, the patient did miss ques- 
tions such as, “Do you have children,” 
missed conversational questions such 
as, “What kind of work do you do,” 
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and missed other questions about the 
cookie theft picture. Also, when we 
gave our patient commands, “Point 
to... ,” he often did point but to the 


incorrect object. This type of behavior 


cannot be explained by an apraxic 
disturbance. Similarly, in a pointing 
task an agnosia may also masquerade 
as a comprehension disturbance. If, 
however, this patient had had a visual 
agnosia, we would have expected that 
he could not name the objects he could 
not point to. We therefore conclude 
that our patient had a specific aphasic 
syndrome, which we term “transcorti- 
cal sensory aphasia with relatively 
preserved spontaneous speech and 
naming.” 

This patient’s symptoms were tran- 
sient. His comprehension improved in 
several weeks. Although the general 
rule for the peri-Sylvian aphasias is 
that comprehension improves more 
than spontaneous speech or naming," 
perhaps the opposite is true of trans- 
cortical sensory aphasias, in that spon- 
taneous speech and naming improve 
more rapidly than comprehension. 
Transcortical sensory aphasia with 
relatively normal spontaneous speech 
and naming may be a transient aphas- 
ic syndrome, analogous to some of the 
decaying radioactive elements. Al- 
though this aphasia may be a tran- 
sient phenomenon, for both pragmatic 
and theoretical reasons it deserves 
recognition. 

We propose that the mechanism 
underlying this form of aphasia is 
similar to that proposed to explain the 
case of mixed transcortical aphasia 
with intact naming ability.’ The abili- 
ty of the present patient to repeat and 
echo suggests that his peri-Sylvian 
speech area (Wernicke’s arc) re- 
mained intact, ie, Heschl’s gyrus and 
its connections to Wernicke’s area, 


Fig 2.—Approximate distribution of 
lesion (shown by computerized to- 
mographic scan) projected onto 
standardized lateral diagram of left 
hemisphere (modified after Gado et 
al’) and using methods of recon- 
struction outlined by Mazzocchi 
and Vignolo“ and Luzzatti et al." 
SFG indicates superior frontal gy- 
rus; MFG, middle frontal gyrus; IFG, 
inferior frontal gyrus; PrCG, precen- 
tral gyrus; PoCG, postcentral gyrus; 
SPL, superior parietal lobule; SMG, 
supramarginal gyrus; ANG, angular 
gyrus; STG, superior temporal gy- 
rus; MTG, middle temporal gyrus; 
LOG, lateral occipital gyrus. 





Wernicke’s area and its connections to 
Broca’s area, and Broca’s area and its 
connection to motor areas. That Wer- 
nicke’s are was intact was confirmed 
by computerized tomography. His 
ability to name and speak meaning- 
fully and spontaneously suggests that 
his semantic field not only was func- 
tioning but also had access to the 
peri-Sylvian speech regions. Unlike 
the patient with mixed transcortical 
aphasia with intact naming ability, 
whom we suspect had (in addition to a 
posterior lesion) an anterior lesion 
that induced an akinesia of speech, the 
present patient’s lesion was restricted 
to the posterior portion of the left 
hemisphere. Because he did not have 
an akinesia of speech, his spontaneous 
speech was performed better than his 
comprehension. His inability to com- 
prehend language would suggest that 
although he could perform auditory 
and phonemic decoding (via Heschl’s 
gyrus and Wernicke’s area), he did not 
have access to the semantic fields. 
The anatomic localization of the 
semantic field, if it is localized, is not 
known. Goldstein’ and Luria,’ howev- 
er, thought that it was in the parietal 
lobe. This patient’s lesion was well 
situated to disconnect Wernicke’s 
area from both the left and right 
parietal lobe. However, it was also 
well situated to disconnect the seman- 
tic field from Wernicke’s area, there- 
by preventing the semantic field from 
gaining access to Wernicke’s area. We 
therefore do not know how he was 
able to name and speak. Perhaps the 
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as owjects"" Mherefere, if our patient 
were able t read aloud using the 
ideozraphic method one would expect 
that he shome be able to comprehend 
written lan=wage »ecause he could 
name objects. In th s patient, howev- 
er, heeause the phoremic code did not 
have aceess te the semantic field, his 
inability %o 2»mpreiend written lan- 
guage suggests that he was using 
grapheme-paeneme transcoding. His 
ahility to read aloud nonsense words 
and words “kat were misspelled but 
phonetically eerrect suggests that he 
was capable » recognizing graphemes 
and transcolng them to phonemes. 
Although th= patient appeared to be 
reading alari using a grapheme- 
phoneme tramscodiag system, it re- 
mains pessi tha: the patient was 
petentially le tc process written 
words as id@erams but was not using 
thisssystem- 

Brain’ woed that some alexic 
patients performed better when 
taught to read words without at- 
tempting to pronounce them. Perhaps 


L Broca P: kemarques sur le siege de la facul- 
te de langage anticule saives d'une observation 
d‘apkemie. Bul Soc Anat 1861;36:330, 357. 

2 Wernicke 2 Derapzasiche Symptomencom- 
plex. Breslau, Gaan & W-aigart, 1874. 

8. Bensor D® Aphasia, in Heilman KM, Val- 
ersteim E (eds= Tlinica, Neuropsychology. New 
York, Oxford U miversity Press, 1979, pp 22-58. 

4 Lichteim | On apBasia. Brain 1885;7:433- 
4=4. 

5. Geldstein © Langage and Language Dis- 
turbenves. New York, Jrune & Stratton Inc, 
1988 

6. Geschwine N, @uacdfasel FA, Segarra J: 
Isolatien of t= speech area. Neuropsychologia 
196886:327-340. 

T. Heilman xa, Tucker D, Valenstein E: A 
case »f mixed Seanscortecal aphasia with intact 
naming. Brain 1376;99:445-426. 

£. Geodgiass E, Kaplan E: The Assessment of 
Aphasia avd telated Disorders. Philadelphia, 
Lea & Febiger *972. 
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when this patient read t 
aloud he committed himself to the 
grapheme-phoneme transcoding pro- 
cess, and because the phonemic code 
did not have access to the semantic 
field, he could not comprehend what 
he read aloud. 

Patients with aphasia induced by 
anterior peri-Sylvian lesions (ie, 
Broca’s aphasia) have syntactic incom- 
petence. Not only do they have 
agrammatic speech, but they also have 
difficulty comprehending spoken’ 
and written” sentences when the 
meaning depends on syntactic rela- 
tionships. Conduction aphasia, in- 
duced by posterior peri-Sylvian le- 
sions, is also associated with syntactic 
incompetence, ie, conduction aphasics 
also have difficulty comprehending 
spoken'’® and written? sentences 
when the meaning depends on com- 
prehending syntactic relationships. In 
prior studies,’ it has been noted that 
transcortical aphasics with poor com- 
prehension appear to have syntactic 
competence, as measured by a spoken 
repetition task. For example, when 
asked to repeat the sentence, “The boy 
fell down a flight of stair,” they would 
repeat, “The boy fell down a flight of 
stairs.” Using writing rather than 
speech, we have shown that our 
patient appeared to have syntactic 
competence but not semantic compe- 
tence. Based on these and other obser- 
vations of the language disturbances, 
it would appear that there is a dichot- 
omy between peri-Sylvian- and non- 
peri-Sylvian-induced language disor- 
ders. Whereas peri-Sylvian-induced 
language disorders (Broca’s, conduc- 
tion, Wernicke’s aphasia) are asso- 
ciated with phonemic-phonetic and 
syntactic disorders, non-peri-Syl- 
vian-induced language — disorders 
(transcortical sensory, transcortical 
motor, and mixed transcortical) are 
not associated with phonemic-phonet- 
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à UC UISUTUETS VEL are ADOU™ 
ciated with activational or intentional 
disorders (akinesia of speech) and 
semantic disorders. 
When Dejerine” initially described 

alexia with agraphia, he attributed 
the alexia to a lesion in the angular 
gyrus. Subsequent authors have also 
suggested that lesions in the angular 
gyrus are responsible for this disor- 
der. Dejerine postulated that this 
area contains visual word images, and 
the destruction of these images was 
responsible for this form of alexia. 
_This patient’s ability to recognize 
correctly from  ineorrec:ly spelled 
words, to spell words aleud, and to 
recognize nonsense words from real 
words suggests that he was capable 
not only of transcoding graphemes to 
phonemes, but that he alse had access 
to the complete engrams of English 
words (visual word images). The lesion 
in this patient, however, involved the 
left angular gyrus and if, as proposed 
by Dejerine, it is the angular gyrus 
that contains visual word images, we 
are not certain how this patient could 
perform tasks such as recognizing cor- 
rectly from incorrectly spelled words 
and spelling aloud. Possib-y the angu- 
lar gyrus was only partial y damaged, 
which accounted for the errors made 
by this patient. Alternatively, the 
angular gyrus possibly does not con- 
tain visual word images or perhaps an 
undamaged portion of the brain also 
contains these images and is able to 
substitute for the angular gyrus. 
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Dissociation Between Free and Bound Phenytoin 


Levels in Presence of Valproate Sodium 


Ernst A. Rodin, MD; Garcia DeSousa, MD; Dan Haidukewych, PhD; Rashid Lodhi, MS; Richard C. Berchou, PharmD 


e A dissociation of free vs bound phen- 
ytoin levels is frequently observed in the 
presence of therapeutic doses of val- 
proate sodium. This leads at times to 
symptoms and signs of phenytoin intoxi- 
cation despite “therapeutic” plasma lev- 
els. The importance of supplementing 
bound levels with free levels is stressed 
when combined therapy of this type is 
used in epileptic patients. 

(Arch Neurol 1981;38:240-242) 


Je 1975, Schmidt and Kupferberg’ 

presented data indicating that a 
fixed ratio of bound (plasma) to free 
(saliva) levels of phenytoin exists, 
with the salivary concentrations being 
approximately one tenth of plasma. It 
was diso stated that this ratio is not 
influenced by comedications that con- 
sisted of carbamazepine, valproate 
sodium, or ethosuximide. However, 
details of potentially specific effects 
of valproate sodium were not given. 
This is important because protein 
binding of valproate sodium was sub- 
sequently reported to range between 
85% and 95% (median, 91.2%) by Wulff 
et al. Therefore, a competition be- 
tween phenytoin sodium and val- 
proate sodium is exceedingly likely, 
resulting in a potential change of the 
free vs bound phenytoin ratios. This 
was suggested by Bardy et al’ in 1976, 
when they reported a lowering of 
serum phenytoin levels as a result of 
valproate sodium treatment, which led 
to increased seizures while withdraw- 
al of valproate sodium therapy led to 
toxic phenytoin levels. Patsalos and 
Lascelles! noted subsequently in rat 
experiments that although bound 
phenytoin decreases as a result of 
comedication with valproate sodium, 
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the brain concentrations are actually 
increased, and estimation of plasma 
concentration under these circum- 
stances “could be positively mislead- 
ing since they probably do not reflect 
brain concentrations of the drug.” Ina 
subsequent expanded version of the 
initial brief note,’ the authors stated: 
The practical significance of these observa- 
tions is that sodium valproate, added to the 
therapeutic regime of a patient already on 
DPA which itself has had to be taken to the 
upper limit of the accepted therapeutic 
range, may well precipitate features of 
DPH intoxication which would not be pre- 
dicted from an estimation of the plasma 
total DPH concentration. 


However, these conclusions were 
based on animal data, and the signifi- 
cance for treatment of epileptic 
patients represented an extrapola- 
tion. Lecchini et al noted in in vitro 
experiments that valproate sodium 
was able to displace a significant frac- 
tion of phenytoin from serum proteins 
in epileptic patients as well as healthy 
subjects and suggested that a modifi- 
cation of the dose response relation- 
ship must be considered during long- 
term combined therapy. In a recent 
article by Wilder et al’ dealing with 25 
epileptic patients who were receiving 
valproate sodium and a variety of 
other drugs, the authors noted that 
ten of 15 patients who received pheny- 
toin concurrently with valproate sodi- 
um showed lower levels during pheny- 
toin treatment, as compared with the 
two-week placebo lead-in period. No 
free levels were obtained in this study, 
but Mattson et al* reported that the 
decrease in total phenytoin concentra- 
tion was accompanied by a 10.9% to 
20% increase in free phenytoin. The 
authors concluded that this indicated 
competition for the binding sites 
between valproate sodium and pheny- 
toin, but the clinieal effect should be 
insignificant unless the total pheny- 
toin level were to be low. In a recent 
publication, Bruni et al’ reported a 
decrease in plasma phenytoin levels of 
eight patients who were treated 
simultaneously with valproate sodi- 
um, but they stated that this was 


transitory and had disappeared after 
one year of treatment. 


REPORT OF A CASE 


Our own interest in the problem was 
aroused by the observation of a patient 
who had symptoms and signs of severe 
phenytoin intoxication during treatment 
with phenytoin, despite the fact that the 
plasma phenytoin level was only 16.6 ug/ 
mL. 

The patient was a 20-year-old woman, 
weighing 75 kg, who had been suffering 
from a seizure disorder characterized by 
tonic-clonic convulsions, atonic-akinetic 
seizures, as well as massive epileptie myo- 
clonus since 5 years of age. Despite maxi- 
mum efforts toward seizure control at vari- 
ous centers, the patient continued to have 
several minor seizures a day. There was no 
known cause for the condition by history 
exeept that one of the patient’s sisters had 
febrile convulsions in infancy and the fa- 
ther had suffered from chronic alcohol 
abuse. A pneumoencephalogram obtained 
earlier had shown marked cerebral atrophy 
involving the right hemisphere. Her intel- 
lectual functions were limited to a full- 
scale IQ of 47. On admission to Lafayette 
Clinic, Detroit, the patient was unable to 
stand unaided. There was marked dyscoor- 
dination and some spasticity of the legs. 
She usually required a wheelchair, but 
could be motivated at times to use a walker 
for brief periods of time. Her medication 
regimen, established by an outside physi- 
cian, was carbamazepine, 800 mg, pheny- 
toin sodium, 200 mg, phenobarbital, 120 
mg, diazepam (Valium), 6 mg, and a mix- 
ture of chlordiazepoxide hydrochloride and 
clidinium bromide (Librax), three tablets. 
The patient’s behavior was characterized 
by poor motivation, resistance to efforts 
directed toward obtaining some self-suffi- 
ciency, poor verbalization, and negativism. 
These behavior traits, in addition to the 
patient’s inability to walk, made clinical 
detection of toxic effects of medieation 
quite difficult. A computerized tomograph- 
ic scan obtained during her hospitalization 
suggested the possibility of a Dyke-Davi- 
doff-Masson syndrome. There was no evi- 
dence of a neoplasm. 

A variety of anticonvulsant therapy 
changes was unsuccessfully undertaken, 
and since the patient continued to have 
daily seizures, valproate sodium therapy 
was started on July 25, 1978. The patient’s 
medication regimen and drug levels imme- 
diately before and at the start of valproate 
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Table 1.—Medications and Levels During Period of Drug Intoxication 


Pnenytoin Sodium 









Mean age—2>-yr 

Maie 68% 

Mean age stenset: 5’ yr 

More than ore seizure type: 92% 
Durasion œ mess 10 yr or more: 74% 


injurias wim major seizures: 74% 
Status epimicusin the past: 40% 






Primary gev=-alized tonic-clonic 


Gilateralmassve epileptic myoclonus 
atone 












Some inteii=ccual limitations: 89% 
Seizurespaterns on admission EEG: 85% 
Com puterizc tomography abnormal: 42% 
Mearedura om of hospicalization: 14 wk 
Major seizuvs= in hosp tal: 66% 

Meare No. dmajor seizures in hospital: 7 
Minor seizures in hosp tal: 85% 

MeansNo. dminor seizures in hospital: 39 


Patient Profile 


At lest 2D 3 major seizures per month prior to hospitalization: 74% 


Several miser seizures per week prior to hospitalization: 96% 
Seizure Type, % 


Admission Medication 


Orus % Receiving Drug Level, g/mL 
Phenytom ssorium 100 14.7 
Pheneberb:a: 37 29.7 
Primieor=- 37 6.9 

30 4.8 


Test Results and Hospitalization Data 
Positie ‘indir gs cn neurologic examination other than intellectual limitations: 69% 

















63 











Table 2—henytoin Plasma-Saliva Levels in Presence of Valproate Sodium 


Mean Range 


oo 


Plasma, 
pg/mL 


Gsoup No. 


Saliva, 
pg/mL 


Plasma, 
pg/mL 


Saliva, 
pg/mL 






















o. 
Inadequate wels 20 8.1 1.3 5.8- 9.7 0.5-2.1 
Lew tharapautc levels 70 12.6 1.7 10.0-15.8 1.1-3.3 

et 


Medium the=peutie levels 52 17.2 


22.9 2.7 


16.0-19.7 0.9-3.7 


High therapeutic levels 32 





sodium testment are shown in Table 1. 
Prior to imititon of valproate sodium 
therapy, the cetient’s hospital behavior 
had impeoved æ seme extent and was 
acceptable up  Aug6, 1978, at which time 
she experience =xcessive drowsiness. This 
progressed iu tmg the next four days to a 
point where th= satient refused to get out 
of bed aad became poorly responsive to 
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20.0-25.2 1.7-4.4 


external stimuli. The significance of the 
high free phenytoin level was not immedi- 
ately recognized, and since the bound levels 
were in the therapeutic range, phenytoin 
toxicity was not suspected. In view of the 
deterioration of the patient’s condition and 
the differential diagnostic problem en- 
countered, the phenytoin dosage was 
reduced to 350 mg. The patient’s level of 
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1,200 
1,200 
1,200 4.7 


1,200 3.5 


5.1 


alertness improved within three days so 
that she could be returned to the wheel- 
chair. In retrospect, it is clear that had free 
and bound levels of phenytoin been 
obtained more frequently and the pheny- 
toin dosage adjusted sooner, the patient’s 
incapacity could have been reduced by sev- 
eral days. It was the reliance on bound 
levels that led to what must now be 
regarded as poor patient management. 


RESULTS 


This experience prompted us to 
make a more detailed study of the 
relationship of free vs bound pheny- 
toin levels when given alone as well as 
with other medications. Blood and sa- 
liva samples were collected prior to 
breakfast and the morning dose of 
medications. Free-flowing (unstimu- 
lated) saliva was collected and imme- 
diately centrifuged to remove mucus 
and particulate matter. Water-clear 
and nonviscous saliva was separated 
and analyzed in duplicate by the 
enzyme multiplied immunoassay tech- 
nique (EMIT). The EMIT, described 
by Schottelius'® for plasma phenytoin, 
was modified using single dilution, as 
suggested by McAuliffe et al, to 
improve accuracy of EMIT results for 
expected low concentrations of pheny- 
toin in saliva. In effect, the assay for 
saliva phenytoin was performed on a 
six times more concentrated reaction 
solution (50 ug of saliva and 250 pg of 
buffer) and then dividing the answers 
by 6 to get final free phenytoin levels. 
Within-day coefficient variation was 
less than 5.0%, and betweer-day varia- 
tion was less than 8.0%. One hundred 
simultaneously collected saliva and 
plasma samples were then analyzed. 
For patients receiving phenytoin 
without valproate sodiam, the mean 
phenytoin saliva plasma ratio was 
0.1100 + 0.0091 (SD). This is in excel- 
lent agreement with results reported 
in the literature." When the results 
were analyzed in regard to comedica- 
tions, namely, phenobarbital, primi- 
done, or carbamazepine, no statistical- 
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Table 4.-Example of Phenytoin Plasma-Saliva Level 
Dissociation at ‘Steady State’ 


Phenytoin Sodium 
a 


Plasma, 


7/22/79 250 
7/29/79 250 
8/5/79 250 
8/10/79 250 





ly significant differences in ratios 
were observed. When valproate sodi- 
um was used as comedication, the 
ratio changed to 0.1357 + 0.0766. In 
order to replicate the result of the 
apparent dissociation between free 
and bound phenytoin levels in the 
presence of valproate sodium, deter- 
minations of free phenytoin levels 
were subsequently routinely obtained 
on all epileptic patients admitted to 
the neurology inpatient unit of La- 
fayette Clinic whose medications con- 
sisted of at least phenytoin and val- 
proate sodium. The results presented 
herein were obtained from 27 epileptic 
patients who had a minimum of three 
and a maximum of 17 individual anal- 
yses performed, using the previously 
mentioned methods. 

The patient population consisted of 
a more seriously impaired group than 
is usually encountered in general hos- 
pital practice because these patients 
were referred mainly for seizure dis- 
orders that had proved refractory to 
treatment in the past. Since this may 
well be a factor in the results 
obtained, the characteristies of the 
population are shown in Table 2. The 
severity of the illness necessitated 
comedication with either primidone, 
carbamazepine, or clorazepate dipo- 
tassium at some point during treat- 
ment in all but four patients. Two 
hundred forty-nine plasma and 200 
saliva samples of phenytoin were 


1. Schmidt D, Kupferberg HJ: Diphenylhydan- 
toin, phenobarbital, and primidone in saliva, plas- 
ma, and cerebrospinal fluid. Epilepsia 1975; 
16:735-741. 

2. Wulff K, Flachs H, Wurtz-Jorgensen A, et 
al: Clinical pharmacological aspects of valproate 
sodium. Epilepsia 1977;18:149-157. 

3. Bardy A, Hari R, Lehtovaara R, et al: Val- 
proate may lower serum-phenytoin. Lancet 
1976;2:1297-1298. 

4. Patsalos PN, Lascelles PT: Valproate may 
lower serum phenytoin. Lancet 1977;1:50-51. 

5. Patsalos PN, Lascelles PT: Effect of sodium 
valproate on plasma protein binding of diphenyl- 
hydantoin. J Neurol Neurosurg Psychiatry 
1977;40:570-574. 

6. Lecchini S, Gatti G, De Bernardi M, et al: 
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Valproate Sodium 


ee ee Ne ae eee ie 
Plasma, 


obtained and analyzed by EMIT; 157 
valproate sodium levels were deter- 
mined by the gas-liquid chromatogra- 
phy method. Because of technical dif- 
ficulties in obtaining saliva at the 
same time as blood (patient unable to 
cooperate because of severe mental 
retardation, or saliva too thick for 
analysis), the results will be presented 
for only those 174 instances when 
blood and saliva samples could be 
obtained simultaneously (Table 3). It 
can be seen that at subtherapeutic 
phenytoin blood levels (5.8 to 9.7 ug/ 
mL), as well as at therapeutic levels 
(10.0 to 25.2 ug/mL), the saliva level 
was about 0.5 ug/mL higher than 
expected on the basis of the 1:10 ratio. 
Toxic blood levels were not encoun- 
tered in this group of patients, but did 
occur in four instances as a result of 
discontinuation of valproate sodium 
therapy. Although the mean differ- 
ences of a 0.5-ug/mL increase in 
observed over expected free phen- 
ytoin levels was quite constant over 
the dosage ranges shown, the wide 
range of levels that was observed pre- 
cludes the use of a formula that would 
divide the bound level by 10 and then 
add 0.5 mg/mL to estimate the free 
level. The dissociation between free and 
bound levels was independent of val- 
proate sodium dosage and the length of 
treatment, and was not confined to 
individual patients. The marked in- 
traindividual fluctuations that oc- 
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curred at “steady state” are given in 
Table 4. Inasmuch as this patient was 
seizure free during the reported six- 
week period and there were no clinical 
side effects of the medications, the 
anticonvulsant dosages could be held 
stable in this instance. 


COMMENT 


Our findings indicate that seeming- 
ly therapeutic plasma phenytoin levels 
cannot be trusted in the presence of 
valproate sodium and have to be sup- 
plemented when clinically indicated 
by free levels, using either the serum 
Millipore filter technique,” saliva, 
tears," or CSF. However, it should 
also be mentioned that free levels 
above 2.5 ug/mL are not necessarily 
associated with clinical toxicity and a 
precise microgram per milliliter value 
for free levels, which will have to be 
regarded as toxic even in the absence 
of immediate symptoms, still needs to 
be established. The reasons for the 
fluetuations in the free phenytoin lev- 
els in the presence of valproate sodi- 
um are currently under investigation 
in our laboratory. 


ADDENDUM 


Since submission of this manu- 
script, we have compared free pheny- 
toin levels as obtained from saliva vs 
those derived from plasma by means 
of the Millipore filter technique. The 
coefficient of correlation of 12 simul- 
taneously collected samples was .9770, 
and therefore we are now routinely 
using the Millipore filter technique, 
thus obviating the problems that are 
sometimes encountered in collecting 
saliva samples. 
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Computerized Tomography in the Diagnosis 
of Central and Extrapontine Myelinolysis 


Davie S Themasen, MD; J. Thomas Hutton, MD; John C. Stears, MD; Joo Ho Sung, MD; Michael Norenberg, MD 


© In two patenis the diagnosis of cen- 
tral pontine myelinelysis (CPM), sus- 
pected on clinical grounds, was sup- 
ported by semputerized tomographic (CT) 
sections mae © perpendicular to the pons, 
anë corfirmec on postmortem examina- 
tion. Exeraponiine myelinolysis was sug- 
gested on &T scans in both cases, and 
confirmed im dne. Computerized tomogra- 
phy may pow io be a sensitive and 
accutate di= eaostic test for CPM, and 
may aic im the eetection of associated 
extrapontine Ieians. 

(Arch News 1$81;38:243-246) 


Ince t wes first described in 1959, 

mos e tae literature on central 
pontme mr=lmolysis (CPM) has been 
devotec to pathological changes and 
speculcier about etiology. The recog- 
nition ef a .ymdreme that consists of 
progressive upper motor neuron qua- 
driparesis, «wer cranial nerve paresis, 
and presem=e mental responsiveness 
in the setting of severe metabolic 
derangeme=t has recently enabled 
clinicians t suspect the diagnosis of 
central den= r= myelinolysis.”* A bnor- 
malities in arsinstem auditory evoked 
potentizls =e the first useful sup- 
plemental Eriings to be reported.’ 
Most recency the findings from rou- 
tine compu-erized tomography (CT) 
have beer -eperted in cases of 
CPM>* 


Aceepted fo: dulfilication June 29, 1980. 

From che “2pertments of Neurology (Dr 
Thompsem, Raeic egy (Dr Stears), and Patholo- 
gy (Dr Noreseeg), University of Colorado, 
Denver; the Nearc ogy Service (Dr Hutton), Min- 
neapelis “etersns Administration Medical Cen- 
ter, and the He arwments of Neurology and 
Pathelegy (Dr sumz) University of Minnesota, 
Minneapoiis. 

Reprint reqmest® te Rocky Mountain Multiple 
Sclerosis Cent, Tnirersity of Colorado Health 
Sciences Gentes 200 E Ninth Ave, Box B181, 
Denver, CD 80@2xDr Thompson). 


Arch Newrali—Va! 38, April 1981 


We describe two patients in whom 
the diagnosis of CPM, suspected on 
clinical grounds, was supported by the 
presence of a low-density lesion found 
within the pons on CT scanning. The 
pontine lesions were confirmed at 
necropsy as CPM. In addition, low- 
density thalamic and putaminal le- 
sions were noted in one case, and 
thalamic lesions were noted in the 
other. These lesions were found to be 
pathologically consistent with extra- 
pontine myelinolysis in one case but 
were not confirmed in the second 
case. 


REPORT OF CASES 


Case 1.—A 47-year-old man was admit- 
ted to the University of Colorado Health 
Sciences Center (UCHSC), Denver, on Feb 
11, 1978, because of a possible convulsion 
and shortness of breath. The patient 





expressed a history of long-standing alco- 
hol abuse and indicated that for the pre- 
vious month he had inereased his consump- 
tion. Jaundice had been present for two 
weeks. 

The results of his phys cal examination 
included fever, icterus, and tender hepato- 
megaly with mild ascites. He was somno- 
lent, but fully oriented with normal speech. 
Muscle strength was normal with symmet- 
rical reflexes and fiexor plantar responses. 
No asterixis was noted. 

Admission laboratory studies disclosed 
the following values: serum sodium, 99 
mEq/L; potassium, 28 mEq/L; CO., 16 
mEg/L; Cl-, 49 mEq/L; BUN, 7 mg/dL; 
glucose, 185 mg/dL; total bilirubin, 16.4 
mg/dL; conjugated bilirubin, 8.4 mg/dL; 
SGPT, 119 IU (normal, 6 to 35 IU); SGOT, 
530 IU (normal, 7 to 24 IU); alkaline phos- 
phatase, 650 IU (normal, 56 to 232 IU); y- 
glutamyl transferase, 1,785 IU (normal, 0 
to 49 IU); amylase, 175 U/L (normal, < 200 
UL); hematocrit, 38%; WBCs, 12,100/cu 


Fig 1.—Computerized tomographic section perpendicular to midpons of patient 1. 
Arrows define outer margin of low-density ventral-central intrinsic lesion (March 
1978). 
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mm. Results from CSF examination were 
normal. 

Alcoholic hepatitis and aspiration pneu- 
monia were diagnosed on admission. The 
patient was treated with vitamins, fluid 
replacement, and antibiotics; his condition 
improved over the next two days. On Feb 
16, he became disoriented and increasingly 
lethargic. Cranial nerve function and tone 
in his extremities were normal. He with- 
drew bilaterally to painful stimuli, reflexes 
were symmetrically depressed, and bilater- 
al extensor plantar responses were noted. 
The results of his CSF examination were 
again normal. 

A CT scan in standard axial sections 
made on Feb 17 showed moderate hydro- 
cephalus with small cerebral gyri and ver- 
mis consistent with diffuse atrophy. The 
brainstem was normal to gross examina- 
tion. 

During the next 36 to 48 hours, anar- 
thria, dysphagia, and flaccid quadriparesis 
developed in the patient despite an 
improved mental status, ie, he was alert 
and able to blink on command. His clinical 
course was believed to be consistent with 
CPM, and a trial of corticotropin therapy 
was instituted that consisted of 80 units IM 
daily. He was transferred to Denver Veter- 
ans Administration Hospital (DVAH) on 
March 13. At that time he was alert, able to 
follow an examiner with his eyes, and able 
to blink appropriately to “yes” and “no” 
questioning. There were sensory impair- 
ments on both sides of his face, weakness 
on the right side of his face, absent gag 
reflex, absent phonation, and spastic quad- 
riparesis. Stretch reflexes were increased 
with bilateral extensor plantar responses. 
The jaw jerk was increased, and a snout 
reflex was prominent. Sensory examina- 
tion showed minimal withdrawal to nox- 
ious stimuli. 

A CT sean made on March 24 demon- 
strated a striking, low-density, nonenhanc- 
ing central pontine lesion on conventional 
axial planes. The lesion was more clearly 
defined in sections that were made perpen- 
Fig 3.—Computerized tomographic section perpendicular to midpons of patient 1 dicular to the longitudinal axis of the pons. 
(August 1978), Figure 1, a perpendicular section to mid- 
pons, shows that the lesion involves the 
ventral two thirds of the pons with partial 





Fig 2.—Computerized tomographic section through Monro’s foramen of patient 1. Note 
bilateral putamingl low-density lesions (solid arrows), bilateral thalamic low-density 
lesions (open arrow), and anterior internal capsule lesions (circle) (March 1978). 


Fig 4.—Transverse section of pons of 
patient 1 demonstrating severe destruc- 
tion, cavitation, and symmetrical involve- 
ment of basis pontis. Note sparing of teg- 
mentum and outer margins of basis pon- 
tis. 
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sperng ef a superficial 3-mm rim of the 
vertral pons. The low-density zone ex- 
temded though and ended dorsally to the 
substantis nigra and medial lemnisci. Sim- 
ilar sec icas o- the midbrain and medulla 
were nema. Symmetrical bilateral 
14 = 3-mm ‘ev-density lesions of the ros- 
traklatera thalamus were identified on 
axial sections, and a low-density lesion 
occupiec he entire putamen bilaterally 
(Fig 2). There were also mirror-image 
lesiers cf the anterior limb of the internal 
capsu e -hat were absent from his earlier 
CT fingmgs. The CT findings supported 
the -lmieahdiagnosis of pontine myelinoly- 
sis ami sugges.ed concomitant extrapon- 
tine mydimolyss. The patient was contin- 
ued om a regimen of corticotropin until 
Apri 18. Daring the next five months, his 
neurslogice status showed slight but defi- 
nite imprevement: facial sensation re- 
turned, the migni facial paresis resolved, 
the gaz reBex returned, and he regained 
purpeseful movements of his hands and 
feet athouzh be remained functionally 
quad=iplezi« 

Anether IT sudy was done on Aug 2. 
The pontine lesien was still evident on the 
axial CT section without significant 
change Fowever, om sections made per- 
pendisular t- the midpons, the low-density 
lesion kad beconse isedense in the midline 
and lef: portion of the lesion (Fig 3). On 
axial CT seetiems, the thalamic internal 
capsule and putamina! lesions were broad- 
er, les lueert, and more diffusely margi- 
nated. Altheugh the serial CT changes 
could act se assessed pathologically, they 
suggested a correlation with the patient’s 
clinica. amnprevement. 

On u y 27. B78, tre patient was admit- 
ted to JW AH beecuse of sepsis. During the 
intervening year,mumercus necrotic sacral 
decudini, ostes myelitis of the femoral head, 
and reeurrent pneumonia had developed. 
The patiert was able to communicate 
appropriatelywitheye blink. The results of 
cranial nerve examination included absent 
gag refex anc impaired tongue movement. 
A spatie quadriparesis with normal 
reflexes anc bilateral extensor plantar 
responss wese mated. The patient died 
soon afser admission. 

Diffuse cortical atrophy with sec- 
ondary ventricular enlargement was 
observed. Symmetrical areas of gray 
discoloraticn anl granularity were 
noted n the thalamus; similar, but 
more subtee. lesions were also ob- 
served in tae putamen. A large sym- 
metrical caviary lesion was present 
throug} the eatire basis pontis (Fig 4). 
The lesion spared the tegmentum and 
the outermost margin of the basis 
pontis. Tre remainder of the brain- 
stem, crebellum, and spinal cord 
appeared nermal. On microscopic ex- 
amination of a Luxol fast blue- 
PAS-stzined preparation, we noted 
complet» os +f mye in in the pontine 
lesion. Despite the severe degree of 
cavitation, recctive gliosis, and the 
presence of macrophages, a large 
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number of intact neuronal cell bodies 
and axons were present. Demyelina- 
tive lesions were also identified in the 
thalamus (occasionally associated with 
sponginess and microcavitation), pu- 
tamen, external capsule, claustrum, 
and gray-white junction of the cere- 





cospinal tracts of the medulla anu 
spinal cord were demyzlinated. 





Case 2.—A 88-year-old eleoholic man was 
admitted to the UCHSC on Jan 18, 1979, 
with jaundice, altered meatal status, and a 
history of recently increasing alcohol con- 





Fig 5.—Computerized tomographic section perpendicular to rostral midpons of patient 2. 
Arrows define ventral low-density intrinsic lesion (Feb 15, 1979). 


Fig 6.—Midpons shows diffuse demyelination of base that extends to central part of 
tegmentum but spares ventral superficial pontine fibers. Separate focus of cegeneration 
is seen in right tegmentum (viewer's right) (Luxol fast blue-PAS stain, x3. 
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sumption. Physical examination showed 
fever, jaundice, hepatomegaly, and ascites. 
The patient was tremulous and somnolent, 
but fully oriented. Asterixis was present. 
Cranial nerve and motor function were 
normal. Diffuse symmetric hyporeflexia 
was present with bilateral extensor plantar 
responses. 

Admission laboratory studies disclosed 
the following values: serum sodium, 130 
mEq/L; potassium, 2.6 mEq/L; Cl’, of 79 
mEq/L; BUN, 18 mg/dL; total bilirubin, 
15.4 mg/dL; conjugated bilirubin, 8.0 mg/ 
dL; alkaline phosphatase, 1,363 IU (normal, 
56 to 232 IU); y-glutamy] transferase, 1,880 
IU (normal, 0 to 49 IU); SGPT, 46 IU 
(normal, 6 to 35 IU); SGOT, 219 IU (normal, 
7 to 24 IU); amylase, 355 U/L (normal, 
< 200 U/L); hematocrit, 29.2%; WBCs, 
6,200/cu mm, A lumbar puncture showed 
an opening pressure of 132 mm with slight- 
ly xanthochromic fluid; a CSF glucose level 
of 71 mg/dL; total protein level of 38.4 
mg/dL; no WBCs and 103 RBCs per cubic 
millimeter. Chest roentgenogram disclosed 
a right upper lobe infiltrate. 

Alcoholic hepatitis, aspiration pneumo- 
nia, hepatic encephalopathy, and upper 
gastrointestinal bleeding were diagnosed 
on admission. The early hospital course was 
complicated by mild hypernatremia. On 
Jan 23, a CT study in the axial plane 
showed slight hydrocephalus and moderate 
volume loss of cerebral gyri and vermis 
that were consistent with atrophy. 

On Jan 29 and during the next 36 hours, 
the patient’s level of consciousness deterio- 
rated with fever and respiratory distress. 
He responded only to painful stimuli. A 
lumbar puncture on Jan 81 showed an 
opening pressure of 246 mm; xantho- 
chromic fluid; a total protein level of 72.7 
mg/dL; a glucose level of 76 mg/dL; and 
one monocyte and33 RBCs per cubic milli- 
meter. Serum electrolyte values were nor- 
mal. 

Flaccid quadriplegia was noted on Feb 1, 
but on Feb 4 the patient could open his eyes 
on command and had minimal movements 
of his distal extremities, Axial CT sections 
on Feb 6 suggested a pontine lesion but 
were inconclusive because of artifact. Sym- 
metric low-density areas within the central 
thalamus, each 8 to 10 mm in diameter, 
were noted. Based on the demonstration of 
improved resolution and reduced artifact 
in CT sections perpendicular to the pons in 
our first patient, similar sections of this 
patient were obtained on Feb 15 that 
showed a definite low-density, nonenhanc- 
ing basis pontis lesion (Fig 5). A 3-mm are 
of ventral pons was preserved. The lesion 
extended through the substantia nigra and 
medial lemniscus into the ventral portion 
of the superior cerebellar peduncles, espe- 
cially on the left. Rostrally in the pons, the 
lesion was smaller; the caudal pons 
appeared normal. These lesions were con- 
sistent with central and extrapontine mye- 
linolysis. 

Auditory evoked potentials on Feb 14 
showed normal latencies for waves I-III 
(eighth nerve-superior olive) bilaterally; 
however, the wave III-V (superior olive- 
inferior colliculus) conduction time was 
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prolonged bilaterally (3.6 ms on the left, 3.0 
ms on the right; normal, 1.7 + .2 ms). This 
was consistent with a bilateral lesion of the 
pons. The greater slowing on the left cor- 
responded with the greater involvement of 
this side as shown by CT scan (Fig 5). 

On Feb 17, pneumonia and coma devel- 
oped. However, by Feb 20, he could open his 
eyes on command. His extraocular move- 
ments were full and his pupils were equal 
and reactive. The quadriparesis persisted. 
On Feb 22, he was transferred to the 
Minneapolis Veterans Administration 
Medical Center. 

During the next three weeks, the 
patient’s condition deteriorated with se- 
vere hypertension, sepsis, free air under 
the diaphragm, and finally on March 13, a 
cardiopulmonary arrest. Necropsy was lim- 
ited to the brain and brainstem. 


No abnormalities of the brain were 
noted except in the pons, which was 
swollen and soft to palpation. The cut 
surface of the basis pontis was dif- 
fusely granular, yellowish-gray, and 
partly cystic in texture. These 
changes were most extensive and 
severe in the midpons where the corti- 
cospinal tracts were also affected. The 
changes were less extensive at the 
rostral and caudal pontine levels. On 
microscopic examination, the basis 
pontis at the level of the trigeminal 
nerves was totally demyelinated with 
only the ventral margin spared (Fig 
6). Dorsally, degenerative changes 
extended to the ventral part of the 
tegmentum near the midline and 
involved the medial margins of the 
medial lemnisci. As the lesion ex- 
tended rostrally and caudally, the cor- 
ticospinal tracts were spared. The 
most severely affected area was cystic 
in nature due to almost total loss of 
myelin sheaths and axons, However, 
axons were less affected than the 
myelin sheaths in most other areas. 
Relative sparing of the axons was 
evidenced by good preservation of the 
corticospinal tracts below the mid- 
pons. The pontine nuclei were also 
relatively well preserved even in areas 
of severe demyelination and areas of 
macrophage and astroglial response. 
Thalamic lesions were not identified. 


COMMENT 


Until recently, CPM has eluded 
antemortem diagnosis. Because of the 
location and nature of the lesion, EEG, 
brain scan, angiography, and lumbar 
puncture have been diagnostically 
unrewarding. Stockard et al’ have 
reported changes in auditory evoked 
responses in CPM. Our second patient 
did show the abnormalities of audi- 
tory evoked potentials described for 
CPM, with bilateral prolongation of 


pontine central conduction time (wave 
V latency minus wave III). 

In the present study, the CT scan 
delineated discrete pontine and extra- 
pontine lesions in each case. Sections 
made perpendicular to the brainstem 
were more useful than the axial CT 
sections which usually contain more 
artifact and which are anatomically 
oblique to the brainstem. This may 
account for the nondiagnostic CT 
scans in the three cases reported by 
Messert et al.’ The thalamic and 
putaminal lesions seen on CT scan are 
similar in distribution and pathologic 
appearance to the extrapontine 
myelinolysis demonstrated by Wright 
et al.’ Therefore, the CT scan may 
help detect associated extrapontine 
myelinolysis. When a clinical syn- 
drome is symptomatically consistent 
with CPM, the findings from CT scan 
may enable a more precise antemor- 
tem diagnosis and provide an objec- 
tive means of following the course of 
the disease and response to therapy. 
To our knowledge, the first patient 
that we describe lived longer than any 
previously reported patient with con- 
firmed CPM, a fact thet may explain 
the profound destructive change in 
the pons (Fig 4). 


James Austin, MD, Stuart Schneck, MD, and 
Jack Burks, MD, of the Department of Neurolo- 
gy, University of Colorado Health Sciences Cen- 
ter, Denver, provided comments and criticism of 
the manuscript. Gretchen Otto typed the manu- 
script. 


Nonproprietary Name and 
Trademarks of Drug 


Corticotropin—Actest, Acthar, 
Cortrophin, Duracton. 
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Child Neurology 


© The conditions of a young woman and 
a boy wit Kearns-Sayre syndrome (KSS) 
Gete"ioraed abruptly; they died despite 
pacemaker control of complete heart 
blecx (case 1) and without evidence of 
arrmmythma or asystole. Extensive spongy 
vaeuolizetion of the brainstem was shown 
by serial somputeized tomographic scan- 
ning (case 2) anc at autopsy (case 1). A 
review offthetiterature indicated that KSS 
in childhpoe is particularly severe and is 
associated with diffuse, progressive, 
spengy @egeneration of the brain. Chil- 
dren with «SS have clinical, roentgeno- 
graphic, and meuropathological evidence 
of spongy degeneration of the brain, 
which may be related to abrupt deteriora- 
tionand Jeath despite adequate control of 
heart bleck. Periodic brainstem auditory 
evoked rmspense studies may allow early 


recegnitinn ef this process. 
(Arch Veurol 1981;38:247-250) 


K> rns and Sayre, in 1958, reported 
the asseciation of progressive 
externa opathalmoplegia with retinal 
pigmen-ary degeneration and heart 
bleck.' “his tried is essential for the 
diagnosss of Kearns-Sayre syndrome 
(ESS), but many other findings have 
now been reporzed, including elevated 
levels o CSF protein, mental impair- 
ment, ataxia, deafness, calcification 
of the basal ganglia,’ mitochondrial 
(raggec-red) myopathy, and hypo- 
parathwreieism** The occurrence of 
sudden death in cases of KSS has been 
attribuxed to the abrupt onset of com- 
plece heart blocx.'" It is thought that 
early recognition of the conduction 
defect and appropriate intervention 
with cardiac pacing will prevent the 
suéden death cf patients with KSS." 
However, the recent deaths of two 
ye.ng patients with KSS, one of 
whom aad a well-functioning cardiac 
pacemeker, leč us to reconsider the 
mecharism of sudden deterioration 
and death m this syndrome. For these 
patients, death was likely related to 
diffuse spemgy degeneration of the 
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Abrupt Neurological Deterioration 
in Children With Kearns-Sayre Syndrome 


brain, with terminal involvement of 
the brainstem in the degenerative 
process. This has implications for the 
counseling of patients and families, as 
well as for anticipation of catastrophic 
clinical events. 


REPORT OF CASES 


Case 1.—A girl developed normally until 
the age of 6 years, when she manifested 
ptosis, ophthalmoplegia, and neurosensory 
hearing loss. Her school performance 
declined, necessitating special education. 
Carpopedal spasm began at age 10 years, 
and cerebellar ataxia was noted shortly 
afterward. At age 13 years she was 
demented and had ptosis, opthalmoplegia, 
retinal pigmentary degeneration, facial 
weakness, hearing loss, severe cerebellar 
ataxia, and hyporeflexia. Short stature and 
delayed sexual maturation were also pres- 
ent. The level of serum calcium was 8.8 
mg/dL, and roentgenograms of the hand 
showed demineralization. Urinary steroid 
levels were diminished. The CSF protein 
level was 176 mg/dL. The patient’s EEG 
was abnormal, diffusely slow, and paroxys- 
mal with abortive spike-waves. Pneumoen- 
cephalography was normal. The patient’s 
IQ was 52. 

The patient’s condition was stable for 
the next five years and she received no 
therapy. At 18 years of age she awoke one 
morning with a severe right-frontal head- 
ache and vomited several times. That night 
she could not be aroused. At a local hospital 
she was found to be comatose, with unreac- 
tive pupils and Kussmaul’s respirations. 
Hypocalcemia, hypokalemia, and respirato- 
ry alkalosis were present. After transfer to 
the University of Michigan Medical Cen- 
ter, Ann Arbor, papilledema and Babin- 
ski’s signs were also noted. Emergency 
cerebral arteriography results were nor- 
mal, and CSF analysis was normal except 
for a protein level of 190 mg/dL. Initial 
ECG showed right bundle-branch block. An 
episode of bradycardia and hypotension 
soon after admission led to ventricular 
tachycardia, which required cardioversion. 
Complete heart block was then noted and 
treated successfully with an external car- 
diac pacemaker. For several days after the 
cardiac arrest, the patient was comatose 
with no pupillary reactions and absent 
corneal and ciliospinal reflexes. With 
intensive support, however, she became 
responsive and was discharged after 37 
days of hospitalization. 

Three and a half months later, she again 
awoke with a right frontal headache. She 
vomited several times that day and became 
obtunded, stuporous, and then comatose. 
On admission, her left pupil reacted poorly 
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to light. Corneal reflexes were present, and 
there was no focal weakness. Babinski’s 
sign was present bilaterally. The patient’s 
heart rate was 72 beats per minute, with a 
regular rhythm. Initial BCG and all subse- 
quent ECGs showed complete ventricular 
capture by a wel -functioning pacemaker 
that fired at 72 beats per minute. Kuss- 
maul’s respiration was associated with a 
severe respiratory alkalosis that was diffi- 
cult to control. Over the next few days, the 
patient’s blood pressure declined and she 
had a temperature of 37.8 °C, without 
evidence of infection. The patient had 
repeated seizures that were treated with 
intravenous (IV) phenobarbital. A compu- 
terized tomographic (CT) scan, of poor 
quality, showed only calcification of the 
basal ganglia and decreased density of the 
cerebral white matter. On the fourth hospi- 
tal day, the patient was found dead. 

Autopsy findings were unremarkable 
except for the presence of a terminal bron- 
chopneumonia. The heart was normal. The 
brain was small end weighed 990 g before 
fixation. The reduction in size affected all 
parts of the brain praportionately. The 
white matter in zhe cerebral hemispheres 
was softer than normal after fixation. 
Blood vessels and meninges were normal. 
Microscopically, there were two principal 
findings. The white matter in many places 
was partially destroyed, and there were 
perivascular caleific deposits in the globus 
pallidus and in she ventral anterior and 
lateral nuclei of she thalamus. 

The white master damage varied from 
mild to severe. Throughout the cerebral 
hemispheres there was coarse vacuolization 
of the white matter with severe loss of 
myelinated fibers, which tended to spare 
the subcortical short association fibers. 
This was accompanied by some astrocytic 
hypertrophy, but no phagocytes or inflam- 
matory cells were present. The vacuoles did 
not stain for lipid and appeared to contain 
aqueous fluid. The globus pallidus and 
much of the thalamus showed a similar 
coarse vacuolization of their white matter, 
with moderate te severe loss of myelinated 
fibers, but there was little or no gliosis. The 
hypothalamus and putemen showed little 
disease. 

In the brainstem, sections were made 
through the medulla at the level of the 
inferior olivary nuclei and through the 
pons, caudal midbrain, and cerebellum. In 
general, the retieular formation was vacuo- 
lated and spongy threughout the brain- 
stem, but nerve cell bodies were well pre- 
served in the regions where the white 
matter was diseased. In the medulla (Fig 
1), spongy vacuolizaticn involved mostly 
dorsolateral structures, ineluding the spi- 
nal trigeminal nucleus and tract, the area 
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Fig 1.—Low-power view of medulla oblongata of patient 1. Area inside box is enlarged in 


Fig 2. 





Fig 2.—Diffuse spongy vacuolization of medulla of patient 1 in area of reticular formation 
(Luxol fast blue-cresyl violet, Xx 130). 


of nucleus ambiguus, and the nuclei of the 
reticular formation (Fig 2). The vestibular 
nuclei, medial lemniscus, and pyramidal 
tract were less affected. Extensive spon- 
giosus was present throughout the pontine 
tegmentum, again largely sparing dor- 
somedial structures. In the basis pontis, 
some portions were more vacuolated than 
others. In the midbrain, periaqueductal 
nuclei were spared, while tegmental struc- 
tures were vacuolated and spongy. Pur- 
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kinje’s cells in the cerebellar cortex were 
slightly diminished, and the deep cerebel- 
lar white matter was coarsely vacuolated. 

Case 2.—A boy was found to have ste- 
roid-unresponsive red-cell hypoplasia at 12 
months of age. Diabetes mellitus developed 
at age 5 years and was fairly easily con- 
trolled with insulin. Hearing loss began at 
age 7 years, followed by retinal pigmenta- 
ry degeneration, cerebellar ataxia, and 
intellectual deterioration. The patient had 





aseptic meningitis at age 10 years. One 
year later he had a single grand mal con- 
vulsion shortly after awakening, com- 
plained of headache, became mildly ob- 
tunded, and vomited several times. Short 
stature, mild dementia, ophthalmoplegia, 
ptosis, retinal pigmentary degeneration, 
neurosensory hearing loss, cerebellar atax- 
ia, and hyporeflexia were present. His 
blood glucose level was normal, but there 
was a mild lactic acidosis. The CSF was 
sterile and acellular and contained 194 mg/ 
dL of protein. Calcium and electrolyte lev- 
els and ECG results were normal. The 
phytanic acid level was normal as were 
lysosomal enzyme activities. A mitochon- 
drial ragged-red myopathy was present. 
The patient’s EEG was abnormal and dif- 
fusely slow, but there were no paroxysmal 
features. A CT scan showed patchy areas 
of decreased density in the cerebral white 
matter, thalamus, basal genglia, brain- 
stem, and cerebellum (Fig 3). After several 
days he became more alert and was dis- 
charged. 

Nineteen months later, the patient com- 
plained of a headache one evening and 
vomited four or five times. The next morn- 
ing he vomited several more times and 
became increasingly difficult to arouse. At 
a local hospital, no evidence of infection or 
metabolic disturbance was noted. He 
improved briefly with administration of IV 
fluids, but then became completely una- 
rousable and was transferred to the Uni- 
versity of Michigan Medical Center. Initial 
neurological examination showed absent 
pupillary light reactions, ophthalmoplegia, 
diminished corneal reflex, and absent 
doll’s-eye movements. Muscle tone was dif- 
fusely increased with decorticate postur- 
ing. Babinski’s sign was present bilater- 
ally. Respirations were hyperpneic but lev- 
els of blood gases were normal. The 
patient’s pulse was regular, although the 
initial ECG and all subsequent ECGs 
showed right bundle-branch block and left 
axis deviation. A CT scan showed marked 
progression of white matter disease (Fig 
4), and CSF analysis showed a protein level 
of 234 mg/dL. There was no clinical 
improvement after administration of IV 
thiamine, dexamethasone, or mannitol. 
The following day, the patient became 
hypertensive and had a grand mal seizure. 
He then became hypotensive and apneic, 
requiring assisted ventilation. Apnea, hy- 
pothermia, episodes of bradycardia, hypo- 
tension, hypertension, and inappropriate 
secretion of antidiuretic hormone occurred 
over the next several weeks, after which 
the patient became stabilized in a comatose 
and vegetative state, requiring total respi- 
ratory support. There was no evidence of 
any cerebral or brainstem function, and 
when repeated EEGs were isoelectric, sup- 
port was terminated. 


COMMENT 
Neuropathology 


The pathogenesis of the brain dis- 
ease in cases of KSS remains obscure, 
but a consistent microscopic appear- 
ance has been identified. Autop- 
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§ Fig 3.—Computerized tomographic brain 
scan from patient 2 made 19 months prior 
to death showing decreased density of 
brainstem and cerebral white matter. 


Fig 4.—-Computerized tomographic brain 
scan made during final hospitalization of 
patient 2 showing marked progression of 
white matter disease and more extensive 





sy data ‘mm 11 persons with 
KSS and in another person 
who may have had KSS,” as well as 
brain biopsy data from two other per- 
sons with K535 have usually shown 
spongy vacwelization of the white 
matter accompanied by loss of my- 
elin, losis. -alciication, and sidero- 
sis.” 

Sponzy vaeaolization, however, was 
not noted in two early reports.'*:? The 
results of intal lobe biopsy were 
normal?’ bus a eerebellar biopsy 
showed abnormal mitochondria.” One 
patient whe Bad KSS, diagnosed by 
clinical criteria, aad diffuse spongy 
degeneration «f the brain, shown at 
autopsy, wilh vascular proliferation 
suggestive of Leigh’s disease.” It 
seems likely that diffuse spongy 
degencration of the white matter is 
the echaractezistic neuropathological 
finding in cases of KSS. 

Seized et al reeently reported the 
results of CT scanning in patients 
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involvement of brainstem. 


with KSS, two of whom are described 
here. They found decreased density of 
the white matter, which is probably 
the roentgenographic correlate of the 
spongy vacuolization seen at autopsy. 
However, CT scans in their adult 
patients were normal.’ Since the 
reported autopsied patients died in 
childhood or young adulthood, it seems 
that KSS with onset in childhood is an 
especially virulent form of the disease, 
with spongy degeneration of the brain 
shown by CT and at autopsy, and 
leading to death at an early age. When 
the onset of KSS is in adulthood, 
clinical neurological deterioration is 
slower and much less severe, and CT 
scan is normal. 


Syncope 


Syncope, associated with and proba- 
bly caused by fascicular or complete 
heart block, has been reported fre- 
quently in cases of KSS.* Many of 
these patients have received perma- 
nent cardiac pacemakers, which in 
most instances have prevented furth- 
er syncopal attacks.j Several asymp- 
tomatic patients with heart block have 
received prophylactic cardiac pace- 
makers? on the assumption that 
this would prevent syncope and sud- 
den death: However, the neurological 
condition of some patients with KSS 
who have received cardiac pacemakers 
either prophylactically or therapeuti- 
cally has progressively deteriorated 
even though the arrhythmia was con- 
trolled.’ One patient died shortly 
after the pacemaker was inserted,” 
and another had a fatal cardiac arrest 
five months after receiving a pace- 
maker. One of the patients in our 
report (case 1) also died suddenly five 
months after receiving a cardiac pace- 
maker that was apparently function- 
ing well up to the time of her death. If 
abrupt deterioration and death are 
not prevented by insertion of an 
apparently well-functioning cardiac 
pacemaker, perhaps death is not 
always due to cardiac involvement in 


*References 1, 10, 12; 13, 20, 21, 26-35. 
+References 10, 12, 13, 26-30, 32, 35. 





cases of KSS, as has been commonly 
assumed.*""""** 


Brainstem Disease in KSS 


Decreased ventilatory response to 
hypoxia and hypercarbia that could 
not be explainedon the basis of weak- 
ness or pulmonary disease has been 
reported in patients with KSS,” sug- 
gesting that brainstem respiratory 
control mechanisms were deficient. 
Two patients have lost consciousness 
at high altitudes,” perhaps due to 
these altered ventilatory responses. In 
most autopsied eases, the brainstem 
has been abnormal. Loss of neurons 
with extensive spongy vacuolization 
in the midbrain, pons, and medulla has 
been noted in most reports where 
neuropathological details are given.” 

The brain was stated to be normal 
in one case. Loss of neurons, gliosis, 
and siderosis in substantia nigra and 
vestibular nuclei were noted in anoth- 
er patient.” Spongy degeneration of 
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the medulla oblongata, with loss of 
neurons in the cranial nerve nu- 
clei'**°2 and with involvement of 
the reticular formation, may explain 
the observed disturbances in con- 
sciousness, blood pressure, heartbeat, 
and respiration. Degeneration in this 
part of the brain would be sufficient 
to cause death, despite medical inter- 
vention. 

Both patients had evidence of 
brainstem involvement at the time of 
the abrupt deterioration in their con- 
ditions. Patient 1 recovered from her 
initial episode and survived for sey- 
eral more months with a pacemaker. 
During the first episode, the initial 
symptoms of vomiting, headache, and 
progressive obtundation preceded the 
development of complete heart block, 
hypotension, and bradycardia. The 
same symptoms occurred during the 
second and final episode when the 
heartbeat was controlled by a well- 
functioning cardiac pacemaker. These 
symptoms, which may have been 
related to the brainstem degeneration 
found at autopsy (Fig 2), were tempo- 
rarily reversed by intensive medical 
support during the first episode, but 
were irreversible during the final epi- 
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sode. Complete heart block developed 
after the onset of these symptoms and 
may have reflected degeneration in 
the regulatory centers of the brain. 
Decreased density was present in 
the midbrain and pons as shown by CT 
scan in patient 2 while he was alert 
and communicative (Fig 3), but anoth- 
er CT scan when the patient was 
comatose showed much more exten- 
sive disease (Fig 4). He had become 
comatose over several hours while his 
condition was being monitored at a 
local hospital. During this time there 
were no cardiac arrhythmias, and his 
diabetes was under reasonable con- 
trol. It is possible that cardiac arrest 
and cerebral anoxia may have oc- 
curred while the patient was at home 
preceding this final hospitalization, 
although there was no clinical evi- 
dence of this. No other possible causes 
of coma were discovered, and inten- 
sive medical management, including 
treatment for possible cerebral ede- 
ma, did not result in clinical improve- 
ment. The patient remained in a coma 
for two months with no spontaneous 
respirations and no evidence of brain- 
stem function. At no time were there 
any episodes of asystole or complete 
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heart block as detected by continuous 
monitor. Support was finally termi- 
nated when cerebral death was diag- 
nosed. Progressive brainstem disease, 
as shown by CT scan, had developed 
during this last hospitalization and 
was the most likely cause of death. 

We believe that insufficient atten- 
tion has been given to the presence of 
spongy degeneration of the brainstem 
in cases of KSS. Prompt recognition 
and treatment of cardiac conduction 
defects is worthwhile, especially when 
syncopal attacks have occurred, and 
may prolong life while neurological 
deterioration continues. Cardiac pac- 
ing may not prevent abrupt deteriora- 
tion and death, however, as spongy 
degeneration of the brain progresses 
to involve the brainstem. The brain- 
stem auditory evoked responses dur- 
ing life might indicate when degener- 
ation in the brainstem has reached a 
critical point, so that future events 
could be anticipated. 
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Brief Communications and Clinical Notes 


Moyamoya Disease in a Patient 


Wik Type I Glycogenosis 


LCDR Theoeore R. Sander, MC, USN 


© A 17-year-old boy with type | glycogen 
storage disease (GSD-l) and a stroke 
assecictee with moyamoya disease is 
deseribed. This is the first report of this 
asseciation, and only the second reported 
case of cerebrovascular disease in pa- 
tients with GSD-'. The relationship of the 
Primary metabolic ersor and the vascular 
injury is explered. This represents yet 
another disorder associated with moya- 
moya disease, which S considered to be a 
secendary pnememeron of vascular oc- 
cluswndthet occurs urder a specific set of 
circamstamces in < susceptible age 
group. 

(Arch Neuro! 1981;38:251-253) 


[he angiographic appearance of 
carotid ssenesis and basilar telan- 


giecsasia (moyamoya disease) has 
beer described in caildren, both as a 
primary conditien and a finding asso- 
ciated with am uncerlying and pre- 
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sumably causally related disease.' The 
following case represents the first 
reported association, to my knowl- 
edge, of cerebrovascular disease of the 
moyamoya type with type I glycogen 
storage disease (GSD-I). 


REPORT OF A CASE 


A 17-year-old, right-handed, boy was 
examined because of severe right-sided 
headache and left hemiparesis. In infancy 
he was noted to have hepatomegaly and 
stunted growth. Biochemical evaluation 
at that time disclosed fasting hypoglyce- 
mia and lactic acidosis, which was unre- 
sponsive to epinephrine or glucagon. Liver 
biopsy at age 8 showed massively increased 
glycogen stores and absence of glucose- 
6-phosphatase activity. Severe hypogly- 
cemic episodes were prevented by frequent 
feeding, but growth and weight gain 
remained poor, with increasing hepato- 
megaly. He attended school with average 
performance, experiencing no neurologic 
difficulties or headaches. His blood pres- 
sure (BP) was normal. Complications of his 
disease were limited to frequent epistaxis 
and occasional hematuria. 

For several months before admission he 
had experienced throbbing hemicranial 
headaches, more often on the right, that 
lasted less than one hour and that were 
moderate in severity. There were no asso- 
ciated neurologic changes. During the 
three days before admission he had a simi- 
lar headache, located on the right, that was 
constant and more severe than usual. He 
also began to experience brief, episodic 
“numbness” of the left hand. On the morn- 


ing of admission, the sensory change per- 
sisted and spread to involve the entire left 
side, with an associated weakness. There 
was neither alteration of consciousness nor 
abnormal movements. A family history 
showed no evidence of migraine, stroke, or 
seizure. 

At admission the patient was found to be 
a small prepubertal boy with thin extremi- 
ties and protruding abdemen. There was 
no jaundice; BP was 140/100 mm Hg in 
both arms, without postural change. The 
results of vascular examination were 
normal, without cranial or arterial bruits. 
The liver was enlarged to 10 cm below the 
costal margin and was firm but nontender. 
The remainder of the general examination 
was unremarkable. He was alert and, 
except for a dressing apraxia, his mental 
status was normal. The optic disces were 
flat and his visual fields were full, although 
he tended to ignore stimuli in the left 
hemifield. There was a mild left central 
facial paresis aceompanied by a mild 
decrease in pin sensation and a sluggish 
corneal reflex. There was a moderately 
severe left hemiparesis accompanied by 
decreased tone and hypoactive muscle 
stretch reflexes. Primary sensory modali- 
ties were intact. Kinesthetic, graphesthet- 
ic, and stereognostic sensations on the left 
were reduced, with an associated extine- 
tion to double simultaneous stimuli. 

Laboratory analysis disclosed normal 
values for the follewing: CBC count, ESR, 
serum glucose, eleetrolytes, alkaline phos- 
phatase, SGOT, SGPT, bilirubin, urea, 
creatinine, and urinalysis. Platelets were 
500,000/cu mm and bleeding time, pro- 
thrombin time, anc partial thromboplastin 
time were normal. Platelet function stud- 
ies were normal. The serum triglyceride 
level was 295 mg/dL, with a cholesterol 
level of 180 mg/dL. Urinary vanillylman- 
delic acid, epinephrine, and norepinephrine 
values were normal. A lumbar puncture 
produced CSF under normal pressure with 
no cells, a glucose level of 70 mg/dL, and a 
protein level of 15 mg/dL. Electroencepha- 
lography demonstrated slowing in the 
right posterior head region. Skull roent- 
genograms were normal. A radionuclide 
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Fig 1.—Early arterial phase of right common carotid angio- 
gram demonstrates marked stenosis of distal carotid 
artery, with early filling of deep lenticulostriate collaterals. 
Faintly seen are extensive deep collaterals from distal 
basilar artery more posteriorly. 








Fig 2.—Midarterial phase of selective left vertebral angiogram demon- 
strates abundant collateral network of deep penetrating vessels as well 
as several large collateral shunts peripherally. 





brain scan showed a symmetric flow pat- 
tern, with an area of increased uptake in 
the right superior‘parietal region on static 
imaging. A computerized tomographic 
(CT) scan showed a nonenhancing low- 
density area in the right parietal area. A 
liver scan showed multiple filling defects. 

Angiographic studies revealed severe 
stenosis of both carotid arteries at the level 
of the siphon, with minimal flow through 
the distal middle cerebral and anterior 
cerebral arteries. Abundant collateral flow 
occurred through telangiectatic lenticulo- 
striate arteries bilaterally. External caro- 
tid vessels were enlarged with collateral 
flow through distal rete mirabile, filling 
some pial vessels in a retrograde fashion 
(Fig 1). Vertebral injection showed contri- 
bution to the extensive deep collateral ves- 
sels through thalamic and posterior choroi- 
dal vessels (Fig 2). All arteries proximal to 
the stenoses were normal. Visualization of 
the hepatic and renal arteries showed 
normal vessels; multiple hypervascular 
nodules of varied size were seen through- 
out the liver, but without substantial 
shunting. 

The neurologic deficits resolved com- 
pletely over two weeks. Subsequently, the 
patient has suffered occasional episodes of 
hemicranial headache and associated con- 
tralateral “numbness,” but without detect- 
able residual deficits. 
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COMMENT 

This patient had a distinctive and 
uncommon vascular syndrome that 
occurred in association with GSD-I; a 
fortuitous occurrence is unlikely. Al- 
though several risk factors for vascu- 
lar disease accompany this metabolic 
abnormality, neurologic dysfunction 
is generally considered to be the result 
of severe and repeated hypoglycemic 
episodes. Many of the patients with 
GSD-I have an acquired type IV 
hyperlipidemia,’ which may be asso- 
ciated with mildly accelerated ather- 
osclerotic changes in medium-sized 
blood vessels in later years. Although 
this patient did have this serum-lipid 
pattern, no such changes were demon- 
strated in any of the vessels visual- 
ized during extensive angiographic 
studies. Thrombocytosis is not uncom- 
mon,’ and yet the major clinical prob- 
lem in these patients is a mild bleed- 
ing tendency, with epistaxis and 
hematuria being the most frequent 
manifestations. Some investigators 
have found dysfunction of platelet 
aggregation,’ but intracranial bleed- 
ing has not been reported. Hyperten- 
sion, an accepted risk factor for cere- 


brovascular disease, may occur in 
some patients, but was neither severe 
nor long-standing in this patient. 

Stroke has been reported in only 
one previous case of GSD-I. A 3- 
year-old girl was described who, de- 
spite control of her blood glucose level, 
had an acute right hemiparesis and 
seizures at age 21 months. The neuro- 
logic deficit was permanent. She sub- 
sequently experienced repeated epi- 
sodes of transient neurologic deficits 
including ataxia, aphasia, and com- 
plete blindness, without apparent 
headache. Neither seizures nor hypo- 
glycemia were convincingly demon- 
strated at these times. Deterioration 
of her EEG to diffuse slow wave activ- 
ity ultimately occurred. Angiography 
was not done. 

Pizzo“ described a teenage gir’ with 
GSD-I and primary pulmonary kyper- 
tension, which developed after porta- 
caval shunting. At autopsy the pulmo- 
nary vasculature showed changes 
suggestive of a chronic vasoconstric- 
tive process, with medial hypertrophy 
and intimal fibrosis. The origin of 
these changes was not clear, although 
vasoactive amines from the intestine, 
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typassing the liver, were postulated 
to take part in the process. 
Moyamore disease in children is 
dist nctiwe and ‘ends to progress. 
flthough many cses appear to be 
idiopathic, mereesing numbers of 
cases are reported in association with 
other primary disease processes, most 
of which may affect blood vessels. 
These inclale cranial irradiation,’ 
cramal trauma, hemoglobinopathies, 
hypertransfusion, neurocutaneous 
synéromes, meninzitis, tuberculosis," 
Lovn’s symdrome and Fanconi’s 
anemia.” Seseral ‘amilial cases have 
beer reportes, anc the affected mem- 
bers of one family have demonstrated 
abnermalities of connective tissue 
retabolism'’ In one patient the 
chamges were seem with severe sys- 
temic vasospastic phenomena.” 
Psthologie fmdirgs similar to those 
ir the pulmemary vessels of Pizzo’s 
cese have been reported in the cere- 
bral vessels af several patients with 
moyamoya Tsease At autopsy the 
vessels of some petients have shown 
ne matomi occlusion despite total 
lack ef dista carotid flow on angiogra- 
phy." Suzux et al have reported 
symptomatic response to cervical 
symeathectemy ir several children 
w th transient neurologic deficits and 
moy=moya disease Chronic vasocon- 
striction at the level of the carotid 


siphon best explains these findings. 
The present patient had only minimal 
shunting demonstrated through the 
hypervascular hepatic nodules. This 
patient and the previously described 
infant had no evidence of pulmonary 
vascular hypertension. If vasoactive 
substances are involved in these cases, 
their origin and selectivity are unex- 
plained. 

Both clinical evidence and patholog- 
ic findings support the contention 
that this angiographic finding in chil- 
dren is actually a syndrome, second- 
ary to vascular occlusion or spasm that 
occurs in a specific location, at a criti- 
cal age, and at a rate slow enough to 
allow deep collateral vessels to re- 
open. Further work remains to define 
the basic pathophysiology. The evi- 
dence cited above suggests that the 
area of vasoactive amines may be 
potentially fruitful for investigation 
in understanding this puzzling vascu- 
lar change in children. 
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Cerebellar Degeneration With Hodgkin’s Disease 


Computed Tomographic Correlation and Literature Review 


Paul Y. Brazis. MD; Jese Biller, MD; Michael Fine, MD; Enrique Palacios, MD; Ralph J. Pagano, MD 


© A 62-yeaeeld man with progressive 
cerebellar degeneration, corticospinal 
tract ¢ysfunction, anc mild dementia was 
foung to have “tedgkin’s disease. Serial 
computed tomegraphic studies revealed 
progressive cerebellar atrophy. The clini- 
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cal features and neuroradiologic studies 
in nine previous cases are reviewed. A 
thorough search for lymphadenopathy 
should be made in patients with unex- 
plained cerebellar degeneration. 

(Arch Neurol 1981;38:253-256) 


Hodgkin's disease may be associated 
with neurologic symptoms suffi- 
cient to require consultation in 15% to 
20% of patients.’ Of these neurologic 
complications, a subacute, progressive 
cerebellar degeneration has been de- 
scribed in nine previously reported 


cases.™ To our knowledge, we report 
the first case of progressive cerebellar 
degeneration in asscciation with 
Hodgkin’s disease in which computed 
tomography (CT) demonstrated se- 
vere, progressive cerebellar atrophy 
corresponding to the patient’s clinical 
signs and course. 


REPORT OF A CASE 


A 62-year-old man was well antil August 
of 1979, when he complained of the gradual 
onset of slurred speech, which was later 
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Fig 1.—Sections demonstrate normal-size fourth ventricle and cerebellar cisternae. Cerebellopon- 
tine angle cisternae are prominent and there is mild cerebral atrophy. 


associated with dysphagia for fluids and 
ataxia of gait. Additional complaints 
included incoordination of limbs and inter- 
mittent diplopia. These symptoms slowly 
progressed over several weeks, and at his 
first hospitalization, CSF studies, EEG, 
and CT scans were normal. A second hospi- 
talization (September 1979) was required 
because of progressive dysarthria and 
ataxia of gait and limbs. A second CT sean 
showed some slight generalized atrophy 
with prominence of the cerebellopontine 
angle cisternae (Fig 1), and cerebral angi- 
ography showed only minimal plaque for- 
mation in the proximal left internal carotid 
artery. His symptoms again worsened, 
requiring a third hospitalization (February 
1980). At that time, horizontal and vertical 
nystagmus, as well as diplopia on right 
lateral gaze, werg noted. The ataxia and 
dysarthria were worse. Sensory examina- 
tion results were normal and his tendon 
reflexes were symmetric with no patholog- 
ic responses. A third CT scan (Fig 2) 
revealed progressive atrophic changes of 
the cerebellum. The fourth ventricle, cis- 
terna magna, and the cerebellar eisternae 
had become prominent. Metrizamide cis- 
ternography with sella turcica and brain- 
stem tomography confirmed the presence 
of prominent subarachnoid spaces. Chest 
roentgenogram, upper and lower gastroin- 
testinal tract series, oral cholecystogram, 
and intravenous pyelogram were all 
normal. A bone scan revealed a slight 
increase in uptake in the region of the 
angle of the right scapula. Results of all 
routine laboratory tests were normal 
except for an elevated eosinophil count and 
an ESR of 40 mm/hr. A diagnosis of 
“brainstem vascular insult” was enter- 
tained, and the patient was discharged. 
Because of progressive ataxia, the patient 
was referred to Loyola University Medical 
Center, Maywood, Ill, on May 18, 1980. 
There had been no headache, sensory dis- 
turbance, seizures, bladder or bowel symp- 
toms, loss of intellectual function. or myo- 
clonus. His medical, occupational, and 
family medical histories were unremark- 
able. 
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Examination disclosed severe excoria- 
tions secondary to pruritus. A 5 x 4-em, 
firm, movable, nontender node was found 
in the right axilla. The patient was 
oriented but showed recent memory 
impairment with slowness of mentation. 
The verbal IQ score was 101, with a percep- 
tual and perceptual-motor IQ score of 71, a 
full-scale IQ score of 88, and a memory 
quotient of 100. He had a wide-based gait 
and truncal instability. There was horizon- 
tal nystagmus on lateral gaze to either 
side. His speech was characterized by 
ataxic and spastic dysarthria. Muscle 
stretch reflexes were hyperactive, and 
Babinski’s signs were elicited. There was 
marked ataxia of all four extremities. 

The admission WBC count was 8,900/cu 
mm. The blood hemeglobin level was 14.9 
g/dL, and the hematocrit value was 44.6%. 
Results of coagulation studies were nor- 
mal. The ESR was 44 mm/hr. Results of 
blood chemistry studies, liver function 
tests, urinalysis, protein electrophoresis, 
and quantitative serum immunoglobulin 
levels were within normal limits. Cryoglo- 
bulins and cold agglutinins were not 
detected. Results of thyroid function tests 
were normal. The VDRL was negative. A 
chest roentgenogram was normal. Lumbar 
puncture disclosed clear, colorless CSF 
under normal pressure. There were 333 
RBCs and 9 WBCs (all lymphocytes) per 
cubic millimeter. The serum glucose level 
was 53 mg/dL (simultaneous serum glu- 
cose level, 98 mg/dL), and the serum pro- 
tein concentration 26 mg/dL. The CSF 
serology, protein electrophoresis, cultures, 
and search for malignant neoplastic cells 
were unremarkable. Two EEGs showed no 
abnormality. The bone marrow was nor- 
mal. A right axillary lymph node biopsy 
was compatible with Hodgkin’s disease, 
mixed cellularity type. 


COMMENT 
Our patient suffered progressive 
ataxia and dysarthria associated with 
nystagmus, signs of corticospinal 
tract dysfunction, and mild dementia. 


These symptoms progressed for ten 
months before the diagnosis of Hodg- 
kin’s disease was made. 

Subacute cerebellar degeneration 
has previously been reported in asso- 
ciation with Hodgkin’s disease.*-'” The 
age, sex, initial clinical observations, 
duration of neurologic findings pre- 
ceding the diagnosis of Hodgkin's dis- 
ease, and associated neurologic labo- 
ratory results of each of the patients 
were reviewed (Table). The age at 
onset of neurologic deficits in the ten 
patients described varied from 19 to 
TT years (average, 45.8 years). Eight 
were men, two were women. 

The initial clinical observations 
were characterized in most patients 
by the acute or subacute onset of 
bilateral, usually symmetrical, pancer- 
ebellar symptoms and signs. Ataxia of 
the gait, the limbs, and the trunk, 
dysarthria, and nystagmus were the 
predominant features, being absent 
only in two patients (3 and 5) who 
showed few cerebellar signs through- 
out their course but in whom cerebel- 
lar atrophy was discovered at autopsy. 
Headache, nausea and vomiting, di- 
plopia, tremor and dizziness and/or 
vertigo, corticospinal tract findings 
(hyperreflexia, Babinski’s signs), and 
dementia were occasionally present. 

The diagnosis of Hodgkin’s disease 
was established two to 17 months (av- 
erage, 7.6 months) after the onset of 
definite cerebellar symptoms. In one 
case (case 1), this relationship was not 
specified, and in two others (3 and 5) 
in whom cerebellar signs were not 
prominent, other neurologic deficits 
preceded the diagnosis of Hodgkin’s 
disease by eight years and two to 
three years, respectively. 

Results of CSF studies were abnor- 
mal in six of the nine patients who 
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No./Age, 
‘Source yr/Sex Headache 


Malamut 1/45/M + 


Rewcastle 2/62/F 


Brain and 
Wilkirson“ 


Horwich ese 4/19/M 
Wictor and 5/64/F 
Ferendesi® 


Trotter ete" 7/2 fF + 


Veltysson et 8/24/™ + 
=P 

Tsapatsaric 9/48 /M 
st al" 


Present sited 10/62/M - 


Dizziness, 
Vertigo 


Diplopia 


Gait-Limb 
Ataxia 


*Duration of ruralogic signs before diagnosis of Hodgkin's disease. 


Fg 2—Sevem months later, fourth ventricle, cisterna magna, and cerebellar cisternae 


have become «nlarged. 
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Corticospiaal 


Dysarthria Nystagmus Tremor Dementia Signs Duration* 


Not speci- 
fied 

5 mo 

8 yr; 
cerebellar 
signs? 


2-3 yr; 
cerebellar 
signs? 





underwent lumbar puncture. The ab- 
normalities were increased protein 
levels or lymphocytic pleocytosis. 

The EEGs showed only nonspecific 
changes in two of the six patients in 
whom they were obtained. Other diag- 
nostic studies (isotope brain® scan, 
cerebral angiogram, CT) yielded few 
abnormalities, except for abnormal 
pneumoencephalograms in cases 2 and 
6 (the first showing marked fourth 
ventricular dilation and the latter 
showing cerebellar atrophy) and the 
abnormal CT scan in the presently 
described case (case 4). The diffuse 
cerebellar atrophy noted on CT scan in 
the present case correlates well with 
that documented in autopsy studies.?-* 
Pathologically, there is diffuse deple- 
tion of Purkinje’s cells, often with 
perivascular and meningeal lympho- 
cytic accumulations, axonal swellings, 
a moderate loss of granular cells, and 
patchy demyelination and gliosis of 
cerebellar tracts. The cerebral cortex 
is usually spared. The pathophysiology 
of the cerebellar degeneration is un- 
known, but the finding of antibodies 
to Purkinje’s cells in one case* tends to 
support a postulated autoimmune 
mechanism. A thorough search for 
lymphadenopathy should be made in 
patients with unexplained cerebellar 
degeneration so that early biopsy may 
possibly discover Hodgkin’s disease. 


Nonproprietary Name and 
Trademark of Drug 


Metrizamide—A mipaque. 
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Doppler Pulse Waveform Analysis 
of Carotid Artery Flow 
in Dissecting Aortic Aneurysm 


Jesse Weinberger, MD 


eA 38-year-old man was hospitalized 
with severe neck pain. Aortic arch angiog- 
raphy failed to reveal an abnormality. 
Doppler flow study showed a prolonged 
systolic flow phase with a double peak in 
the left common carotid. The impression 
of dissecting aortic aneurysm involving 
the left carotid yas confirmed at autop- 
sy. 

(Arch Neurol 1981;38:256-257) 


Dissecting aneurysm of the ascend- 

ing aorta is a medical emergency 
with a high mortality.’ Often, the 
only initial symptom is pain in the 
chest or back.’ Diagnosis usually can 
be made by angiography,’ but occa- 
sionally the dissection cannot be 
visualized." We report a case of a 
young man who had severe pain in the 
neck and who was thought to have a 
dissecting aortic aneurysm on clinical 
grounds; however, angiography failed 
to reveal an aneurysm in the thoracic 
aorta. Doppler ultrasonography over 
the carotids demonstrated an abnor- 
mal pulse waveform on the left, but 
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further intervention was not per- 
formed because of the normal angio- 
gram. The patient died, and necropsy 
findings indicated a dissecting aneu- 
rysm of the ascending thoracic aorta 
involving the left common carotid 
artery. 


REPORT OF A CASE 


A 38-year-old man complained of severe 
pain in the back of the neck that became 
localized to the left side during the course 
of a few days. There was no other symp- 
tom. The patient’s height was 175 cm, with 
normal body habitus and no arachnodacty- 
ly. Blood pressure was 120/80 mm Hg. The 
lenses of the eyes were normal. There were 
no heart murmurs or arterial bruits. 
Results of neurologic examination were 
within normal limits. There was no family 
history of Marfan’s syndrome. 

Supraorbital Doppler examination’ and 
Doppler pulse waveform analysis by the 
method of Rutherford et al* were per- 
formed with a Doppler ultrasonograph 
(Beckman 511). Ophthalmie artery pres- 
sure was measured with a pneumo-oculo- 
plethysmograph (Life Sciences PVR) by 
the method of Gee et al.” 

Supraorbital Doppler study showed ante- 
grade flow with augmentation on superfi- 
cial temporal artery compression bilater- 
ally, indicating that flow was coming from 
the internal carotid artery. Ophthalmic 
artery pressure was 100 mm Hg in the 
right eye and 90 mm Hg in the left. Both 
values are within normal limits for brachial 
blood pressure (120 mm Hg), but a differ- 
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ence of 10 mm Hg is consistent with com- 
promise of carotid artery perfusion pres- 
sure on the left.” 

Direct carotid Doppler flow study 
showed a normal pulse waveform an the 
right (Fig 1). On the left, there was an 
exaggerated aortic valve opening artifact 
and a prolonged systolic flow phase with a 
double peak (Fig 2). The prolonged systolic 
phase was audible to the Doppler examiner 
and was heard over the left supraorbital 
region as well as over the carotid. 

An aortic arch angiogram obtained prior 
to the Doppler study was interpreted as 
being within normal limits in the thoracic 
aorta, though some dilation was seen in the 
abdominal aorta. The patient was there- 
fore discharged from the hospital and died 
at home one week later. Postmortem exam- 
ination was performed at the office of the 
New York City Medical Examiner. The 
cause of death was determined to be a 
dissecting aneurysm of the ascending tho- 
racic aorta extending into the left common 
carotid and descending aorta, with intra- 
thoracic hemorrhage. 


COMMENT 


An untreated dissecting aneurysm 
of the thoracic aorta often leads to 
death within a few weeks. It is 
usually associated with hypertension, 
Marfan’s syndrome, and coarctation 
of the aorta or bicuspid aortic valve, 
but it can occur spontaneously in an 
otherwise normal person.'* Cystic 
medial necrosis is found in 62% of the 
cases.' Most dissections occur between 
the ages of 40 and 70 years, but 15% of 
the cases occur before the age of 40 
years.’ The initial symptom is usually 
pain in the chest or back, though in 23 
of 470 cases the pain originated in the 
neck. Symptoms of alteration of 
consciousness or dizziness occur in 20% 
of the cases and focal neurologic defi- 
cit occurs in a remaining 20%.' 

Aortic arch angiography can usually 
detect the condition," but occasional- 
ly echocardiography is required to 
establish the diagnosis.'*'! It is neces- 
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Fig 7 —Normal pulse waveform of carotid 
flow in right with systolic peak (A) and 
gradual decrement of flow during diastole 
(B). 


sary to determine the location and 
extert of the dissection. Lesions 
involving the descending thoracic aor- 
ta cen be managed medically with 
antiaypertensives and anti-inotropic 
agers, such as propranolol.’ Lesions 
invořing the ascending aorta gener- 
ally require surgical intervention for 
best results.“ 

Invclvement of tne common carotid 
artery may be accompanied by thorac- 
ic aorta dissection, as occurred in 75 of 
398 eases reported by Hirst et al' and 
in fcur of 21 cases neported by Dalen 
et el’ Neurologic symptoms asso- 
ciated with dissecting aortic aneu- 
rysms indude monoplegia (82/505), 
hemiplegia (3/505), hypesthesia (21/ 
505), and peraplegia (27/505).' Para- 
plega is associated with infarction of 
the spinal ccrd.* 

Ise ated dissection of the carotid 
artery itself also can occur sponta- 
neously with symptoms .indistinguish- 
able from other eauses of carotid 
occlusion, ‘heugh pain in the neck can 
occur’ = Surgical intervention before 
complete occlusion has resulted some- 
times car prevent neurologic defi- 
cits.” 

Angiograms in this case were inter- 
preted as beng within normal limits, 
although in rtrospeet a slight dilation 
seen in the descendimg abdominal aor- 
ta may have represented evidence of a 
DeBakey type 1 aneurysm propagat- 
ing from the ascending aorta all the 
way te the abdomen.’ In this case, 
Doppler ultrasonography detected the 
dissection by demenstrating a pro- 
longed systelic pulse waveform with a 
double peak on the left common carot- 
id arsery. Th sfinding probably repre- 
sented double flow in the true lumen 
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Fig 2.—Pulse waveform on left shows prolongation of systolic phase with double peak (C 
and D) and no diastolic phase. Deep downstroke prior to systole (E) represents 
exaggerated artifact from opening of aortic valve. Smaller downstroke during systole 
represents closure of aortic valve. 


of the artery and in the false lumen 
created by the dissection.” There may 
have been a component of aortic re- 
gurgitation as well, though no heart 
murmur was heard on auscultation. 
Nissim” reported a case in which he 
was able to detect an aortic aneurysm 
by palpating a double pulse over the 
right carotid artery. This characteris- 
tic would appear to represent the 
same phenomenon. Doppler pulse 
waveform analysis detected an abnor- 
mality of flow, even though no struc- 
tural lesion could be identified. It is 
possible that spontaneous dissection 
of the internal carotid artery could 
also be detected by this technique 
prior to occlusion. This case illustrates 
the value of this method of noninva- 
sive investigation as an adjunct to 
angiography both in enhancing diag- 
nostic accuracy and in providing addi- 
tional physiologic information of flow 
dynamics. 


Marilyn Ilvento assisted in the preparation of 
the illustrations. Juliet DuMetz prepared the 
manuscript. 
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r Aspartic Acid 


Raphael Weitz, MD; Paul Merlob, MD; Jacob Amir, MD; Salomon H. Reisner, MD 


® Aspartic acid concentration in CSF 
was markedly elevated in a newborn 
infant with severe, intractable seizures. 
The levels of all other amino acids in 
blood, urine, and CSF were within the 
normal range. Two of the six other 
siblings in this consanguineous family 
died in early infancy of a similar condition. 
Since aspartic acid is a putative excitatory 
neurotransmitter, a possible causal rela- 
tionship is suggested between its in- 
creased CSF concentration and the 
occurrence of neonatal convulsions in 
this family. 

(Arch Neurol 1981;38:258-259) 


Neonatal seizures are a relatively 

frequent manifestation of some 
amino acid disorders, notably maple 
syrup urine disease, nonketotic hyper- 
glycirlemia, and defects in various 
steps of the Krebs-Henseleit urea 
cycle. Both L-glutamate and L-aspar- 
tate have been suggested as excitato- 
ry neurotransmitters in various spe- 
cies, including mammals,’ but there 
are no reports of seizures in the new- 
born caused by. metabolic abnormali- 
ties of these amino acids. We have 
recently taken care of a newborn with 
intractable seizures soon after birth, 
The infant had an isolated elevation 
of CSF aspartic acid. To our knowl- 
edge, this finding has not previously 
been reported in convulsing neonates. 
We suggest that increased brain 
aspartate levels may have an epilep- 
togenic effect in newborns. 


REPORT OF A CASE 


A 2,820-g female infant born to first cous- 
ins of Persian-Jewish ancestry had severe, 
multifocal clonic seizures almost immed- 
iately after birth. Pregnancy and delivery 
were uneventful, except for increased fetal 
movements in the last trimester. The last 
two of her six older siblings (both male) died 
at age 2 weeks and 4 months, respectively, of 
intractable seizures for which no cause was 
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detected. (Permission for autopsy was not 
granted.) 

The Apgar score was 7 at one minute and 
9 at five minutes. She was lethargic, the 
gag reflex was absent, and muscle tone 
was markedly increased. The general phys- 
ical examination results were otherwise 
unremarkable. 

Values for the following were repeatedly 
within normal limits: complete blood cell 
count, glucose, electrolytes, calcium, phos- 
phorus, magnesium, BUN, serum proteins, 
SGOT, lactic dehydrogenase, ammonia, pH, 
lactic and pyruvic acid, and serologic tests 
for syphilis, toxoplasmosis, rubella, herpes, 
and cytomegalic virus. Urinalysis findings 
were normal. The CSF was clear with a 
protein level of 151 mg/dL and a glucose 
level of 47 mg/dL. The CSF cell count was 
zero. Blood, urine, and CSF cultures were 
sterile. No viruses grew from the CSF. The 
EEG showed frequent bursts of spikes and 
polyspikes intermixed with slow waves in 
the delta range. Intravenous pyridoxine 
hydrochloride, in a total dose of 100 mg, 
had no effect on the seizures or the EEG. 
Computerized tomegraphy of the head 
showed mild cerebral atrophy. Blood and 
urine amino acid levels were within normal 
limits, but CSF analysis at the age of 12 
days revealed an elevated concentration of 
aspartic acid—17.5 pmole/L compared with 
a range of 5.3 to 7.9 (mean, 6.1) pmole/L in 
four newborn infants. The levels of all 
other amino acids were within normal lim- 
its (Table). Subsequent determinations of 
CSF amino acid levels at 3 and 5 weeks of 
age were essentially unchanged, with 
aspartic acid levels of 18.9 and 19.2 
pmole/L, respectively. The patient was 
treated with phenobarbital (blood levels 
were kept in the upper therapeutic range), 
clonazepam, and valproate sodium (Depa- 
kene Syrup), but no improvement was 
observed, and the seizure activity contin- 
ued at the age of 3 months. 


COMMENT 


The CSF aspartate level in our 
patient was three times higher than 
the mean value found in four other 
newborns. In a recent study using 
similar methods, Heiblim et al* found 
an identical mean value for CSF 
aspartate in eight newborn infants. 
The levels of all other amino acids 
measured in our patient were in gen- 
eral accord with those previously 
observed, as shown in the Table. There 
was no evidence of bacterial meningi- 
tis or RBC leakage into the CSF, two 
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CSF Amino Acid Levels in Patient 
Compared With Range in Eight 
Newborn Infants Described 
Previously * 


Range 
(Heiblim 
Patient et al’) 
Lysine 
Histidine 
Arginine 
Aspartate 
Glutamate 
Glycine 
Alanine 
Valine 
Isoleucine 
Leucine 
Tyrosine 
Phenylalanine 
*Mean of three determinations at 12 days, 3 
weeks, and 5 weeks of age. Values are given in 
micromoles per liter. 


conditions that are usually associated 
with elevations of various amino acid 
levels in the CSF. Therefore, our 
patient had an isolated elevation of 
the CSF aspartate level. 

It is almost certain that the two 
older siblings, who had an identical 
clinical picture leading to their early 
death, suffered from the same disor- 
der, which appears to be transmitted 
as an autosomal recessive trait. 

The precise defect in this patient, 
whether metabolic in nature or 
related to an alteration in a specific 
transport system, remains to be eluci- 
dated. Since small amounts of L-gluta- 
mate and L-aspartate have been 
shown experimentally to exert a rapid 
and potent depolarization and thus 
hyperexcitability of neurons in vir- 
tually all areas of the vertebrate 
CNS,' it is conceivable that elevated 
CSF (and presumably brain) aspartic 
acid levels may induce clinical seizures 
in humans. A high-affinity active 
transport system for aspartate and 
several other amino acids has been 
demonstrated in the frog spinal cord,’ 
as well as in mammalian CNS. Inhibi- 
tion of this system may interfere with 
efficient removal of the excitatory 
transmitter from the extracellular 
space of synaptic clefts with resultant 
convulsions. 

Although there is no clinical evi- 
dence that high levels of aspartate 
may be harmful to humans, this com- 
pound (as well as the amino acids 
glutamate and cysteine) was found to 
be toxic to infant mice at relatively 
low levels of oral intake.‘ The treated 
animals experienced both retinal and 
hypothalamic necrotic lesions, and the 
question was raised whether the strik- 
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ing æbili-y of thisegroup of compounds 
to imcuce neuwonal necrosis in the 
immature CNS relates to their ability 
to depolerize nerve membranes.’ Fur- 
thermor=, intraperitoneal injections 
of L-aspertate preduced convulsions in 
young rats, thus substantiating the 
epileptogenic potential of this com- 
pound. Eecently, L-aspartate adminis- 
tration t neenatal mice was shown to 
produce somatic, beravioral, and re- 
productive-disturbanczes, indicating an 
impairment im hypothalamic-hypo- 
physeal function * 

Var Gelder et l have demon- 
strated redueed aspertate and y-ami- 
nobutyme acd levels throughout the 
cerebral cortes ef patients undergo- 
ing reurosurgery for treatment of 
focal epilepsy. The lcw aspartate level 
was attributed by them to uncoupling 
of gluecse oxidatier and amino acid 


metabolism.’ However, it is clear that 
our patient has an entirely different 
disease, beginning in the neonatal 
period, and characterized by general- 
ized, intractable seizures and early 
death. 

The patient described by us also 
demonstrates the importance of de- 
termining CSF amino acid levels in 
infants with seizures of unknown 
cause, since blood and CSF amino 
acid levels do not necessarily corre- 
late. This might be very helpful in 
establishing the pathogenesis and in 
determining the effectiveness of 
treatment in these patients. 


Nonproprietary Name and 
Trademark of Drug 


Clonazepam—Clonopin. 


Sublingual Venous Angioma 
Marker of Intracranial Lesion? 


MAJ Clintan =. Branc, Jr, MC, USAR; 


CPT Arthur MI. Kunath, MC, USA; LTC Jon H. Buscemi, MC, USA 


+ Venous angiomas are the rarest of all 
CNS vascular malformations. The asso- 
ciation ef a sublingual venous angioma 
with a simiiar ipsilateral cerebral lesion in 
an otherwise normal patient was ob- 
served. 

(Arca Neuro! 1$81;38:259-260) 


Vma angioma s the rarest of all 
vascular malformations found in 
the CNS. Te date, £2 cases have been 
reportel]'* and in none of these is 
there mentia of ar associated extra- 
cerebral angioma. The purpose of this 
report is te presert the clinical and 


roentgenographic findings in a pa- 
tient having sublingual venous angio- 
ma and ipsilateral cerebral venous 
angioma. 


REPORT OF A CASE 


A 19-year-old right-handed man com- 
plained of a persistent, severe right-sided 
headache of three months’ duration. The 
headaches were described as constant, 
throbbing, always right sided, and exacer- 
bated in a recumbent position. There were 
no other associated neurologic symptoms. 
There was no history of head trauma and 
no family history of vascular headaches or 
seizure disorder. The physical examination 
revealed a large sublingual venous angio- 
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ma (Fig 1). The findings from neurologic 
examination were normal; in particular, 
there was no evicenee of phakomatoses 
and there were no cranial bruits. Results of 
the following laboratory studies were 
normal: automated blood chemistry analy- 
sis (SMA-18), complete Flood cell count, 
thyroid function tests, roeatgenography of 


Fig 1.—Large right sutlingual venous 
angioma (arrows). 
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chest and skull, and EEG. Computed to- 
mography (CT) before contrast infusion 
demonstrated a dense lesion without mass 
effect in or adjacent to the right fronto- 
temporal region. An increased blood pool in 
the area of the torcular and straight sinus 
was identified (Fig 2, left). Enhancement 
in both areas was noted after infusion of 
300 mL of 30% diatrizoate meglumine (Fig 
2, right). A selective right internal carotid 
arteriogram demonstrated no gross abnor- 
mality in the arterial or capillary phases, In 
the venous phase, a tangle of small veins 
emptying into a larger dilated vein that 
drained into the superior sagittal sinus was 


seen (Fig 3). Selective injection of the right 
external carotid, left internal and external 
carotids, and left vertebral artery did not 
demonstrate further abnormalities, and 
there was no communication between the 
extracerebral and intracerebral angioma 
identified. The patient’s headaches re- 
sponded to symptomatic therapy. 


COMMENT 


Venous angiomas of the tongue and 
oral mucosa are a frequent finding in 
the elderly population. These findings 





e. 
Fig 2.—Left, Noncontrast computed tomographic scan showing right frontotemporal 
mass and increased blood pool in area of torcular. Right, Enhancement is noted in both 


areas. 





Fig 3.—Selective right internal carotid injection, venous phase, reveals tangle of small 
veins emptying into larger dilated veins. 
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are considered clinically insigrificant 
unless there is an association with 
similar angiomas on the scrotum (For- 
dyce’s lesion), in which case one may 
expect angioma in the jejunum and 
thus a potential source of occult gas- 
trointestinal bleeding.’ To our knowl- 
edge, no association to date has been 
reported between oral venous angio- 
mas and intracerebral lesions. 

Vascular malformations of the 
CNS, other than cerebral arteriove- 
nous malformations, are rare. Indeed, 
Courville was only able to identify 18 
capillary telangiectasias and five ve- 
nous angiomas in a series of 30,000 
autopsies.’ Venous angioma is the 
rarest of these vascular malforma- 
tions. This malformation is more com- 
mon in the spinal cord and its 
meninges than in the cerebral or cere- 
bellar hemispheres. Until recently, the 
cerebral venous angiomas had only 
been identified at autopsy. However, 
with the report of Wolf et al in 1967° 
of the angiographic findings, and 
more recently the report of Michels et 
al' describing the CT findings, the 
premortem diagnosis of venous angio- 
ma can now be easily made roentgen- 
ographically. Although these lesions 
may be asymptomatic, they have been 
seen initially as subarachnoid hemor- 
rhage, as intracranial hemorrhage, 
and as a seizure disorder. In none of 
the reported cases is the presence of 
extracerebral venous angioma men- 
tioned. 

This patient had a unilateral throb- 
bing headache that was worse on 
recumbency. Examination disclosed a 
sublingual venous angioma and fur- 
ther investigation demonstrated a 
similar cerebral lesion. While this 
combination of findings may have 
been fortuitous, it is worth noting asa 
possible marker of intracranial patho- 
logic changes. 
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Combined Calvarial and CNS Sarcoidosis 


Report o7 Two Cases 


Prashant Kuma Foha-gi, MD, Marta Archutowska-Kempka, MD 


J” sancoidesis, skeletal and CNS 
irvclvemest occurs in 2% to 4% 
and 2% z0 Th af -he cases, respective- 
ly Gorcurrert nvelvement of both 
systems is rare. We describe two 
patients wita 2n unusual combination 
of calvarial amd ONS sarcoidosis. 


REPOR” OF CASES 


Cas= L—* 4&year-cld woman had epi- 
sodes of lilurr=d vison and dysphasia. 
Physical examimaiion results were unre- 
markebl. Chest -certgenogram showed 
hilar edenopathy with diffuse reticulonod- 
ular infilrate Skul roentgenograms dem- 
onstreted severil ares of lucency within 
the ealvarmm Fa 1. An EEG showed 
theta sicwing orer the left frontotemporal 
regior tat was acen-uated by hyperven- 
tilatien. A bran sean demonstrated an 
area of Gnereased uptake over the right 
hemisohere. Cemputed axial tomography 
showed =n aresef low density in the right 
frontel some, with enarged diploic space 
and ereson ef te rne table. Gallium and 
bone scans sbeveed multiple areas of 
increased rad oauc ide uptake over the cal- 
varium @ ig 5- 

Exem mation ef the CSF showed a pro- 
tein levd of 2 rg/cL. A transbronchial 
biopsy specimer ef tke lung and a right 
frontal bone iœsy specimen (Fig 3) 
showed noncaSaang granuloma. Stains 
and eultures fer mycebacteria and fungi 
were newative. A diagnosis of sarcoidosis 
involiing CNS ceivarium, and lungs was 
made 

(Case 1.—4 2@year-cid woman was hospi- 
talizel beeaus= «f biparietal headache, 
inappropriate | ehavior, lethargy, and dif- 
fieulty walking Sae was febrile. Findings 
on examination sepresented asymmetric 
lower motor mearor dysfunction with 
peripiezal meazopathy, affecting primarily 
the lower extraméies. 

A cet roeaszeaogram showed left hilar 
adenopathy; sul flms were normal. 
Exar ination c€ CSF showed an elevated 
prote n ~alue-wath lymphocytic pleocytosis. 
Cultures, serolbgi= studies, and cytologic 
studies of CST were negative. An EEG 
was Sugzestive of diffuse encephalopathy. 
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A myelogram demonstrated thickened 
nerve roots, compatible with an infiltrative 
process. Tubereulin skin test and biopsy 
specimens of liver, muscle, skin, and bone 
marrow were negative, 

Sarcoidosis producing hilar adenopathy 
and chronic meningitis with infiltration of 
nerve roots was diagnosed. The patient’s 
condition improved clinically with predni- 
sone therapy; however, the CSF remained 
abnormal. She received prednisone in a 
tapered dosage regimen for four years, 
until she was unavailable for follow-up. 

She returned several months later com- 
plaining of headaches, tinnitus, productive 
cough, and weight loss. Examination 
results were normal. A chest roentgeno- 
gram showed bilateral hilar adenopathy 
with diffuse reticulonodular infiltrate. Tu- 
berculin skin test was negative. Skull 
roentgenograms disclosed erosive lesions 
in the parietal region. The CSF showed an 
elevated protein level, hypoglycorrhachia, 
and lymphocytic pleocytosis. A transbron- 
chial lung biopsy specimen showed nonca- 
seating granuloma and no pathogens. 

A bone sean, but not the gallium scan, 


showed numerous areas of increased 
uptake in the calvarium and in the left 
second finger. With prednisone therapy, 
pulmonary infiltrates and hilar adenopa- 
thy resolved. The CSF abnormalities 
improved, and calvarial lesions remained 
unchanged. 


COMMENT 


Osseous sarcoidosis most frequently 
involves the short tubular bones of the 
hands and feet; the long bones and the 
vertebrae are seldom affected.’ Cal- 
varial involvement, as seen in our 
cases, is rare; only 13 such cases have 
been described in the literature.” 
Osseous lesions, including calvarial 
lesions, are seen during the chronic 
disease stage in association with cuta- 
neous, lymphatic, or visceral involve- 
ment. 

In the CNS, cranial nerves, me- 
ninges, hypothalamus, and pittitary 
gland are most frequently involved.’ 
However, CNS sarcoicosis with cal- 


Fig 1.—Lateral view showing multiple areas of osteolysis without any reactive sclerosis at 
margins. 
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Fig 2.—Gallium citrate Ga 67 scan (left) and technetium Tc 99m pyrophosphate scan 
(right) showing multiple areas of increased radionuclide uptake in calvarium. 


Fig 3.—Biopsy specimen from skull showing replacement of bone marrow by noncaseat- 
ing granuloma (hematoxylin-eosin, original magnification x 200). 


varial involvement has only been 
reported twice, and in both cases the 
pituitary was involved‘; in contrast 
to our patients, both of these patients 
lacked evidence of meningeal sarcoid- 
osis and were younger than 20 years 
of age. 

In sarcoidosis, the erosive lesions of 
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the skull have been described in one 
report” to be due to contiguous spread 
of granulomatous lesions from the 
posterior region of the nasopharynx 
and in another report'* to be due to 
pressure from an acjacent conglomer- 
ate mass of sarcoid granulomas aris- 
ing from the basilar leptomeninges. 





However, in our cases and all the 
previously reported cases of calvarial 
sarcoidosis, the osteolysis was due to 


granulomas within the vascular di- ` 


ploé, producing osteolysis of the tra- 
beculae and destruction of the inner 
and outer tables of the skull. When the 
granulomas subside, either sponta- 
neously or with corticosteroid therapy, 
the calvarial lesions may show partial 
or complete resolution.” %1 

Clinically, calvarial lesions manifest 
themselves by headaches or local 
tumefactions’*; however, in most pa- 
tients they are discovered incidental- 
ly. In all but one patient,’ the lesions 
have been multiple and of varying 
sizes. All lesions have been purely 
osteolytie and without evidence of 
marginal sclerosis or periosteal reac- 
tion. These roentgenographic findings 
are not characteristic of sarcoidosis 
and may occur in eosinophilic granulo- 
ma or in multiple myeloma. 
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Letters te the Editor 





Anterior Spinal Artery Syndrome 
During the Postpartum Period 


To the Etliio~—The anterior spinal 
artery syndrome is an unusual cause 
of myelopathy during pregnancy and 
the postpartum period. In 1938, Barré 
and D’Andralle reported a case of 
anterior spins! artery infarction in- 
volving the fearth and fifth thoracic 
cord segment= eccurring during the 
seventh mont! o” pregnancy’ and con- 
firmed at the time of necropsy. We 
have recently seen 2 similar case. 


Report of a C-se—A 26-year-old woman, 
on her 20th dey post partum after her 
fourt uncompl=ated pregnancy and deliv- 
ery, felt a deep burning pain in the chest 
and back that read rapidly to the legs. 
After ten minuses.she was unable to move 
her Egs or to void. There had been no 
prececing illnes=, neurologic symptoms, or 
symptoms ef ec lagen vascular disease. 

The blood pressure was 110/70 mm Hg 
and palse rate 30 beats per minute. The 
chest was elezr and the results of a cardiac 
examination were normal. The urinary 
bladder was distended. There was no spinal 
deformity er spinal tenderness to percus- 
sion. Mental status was normal and the 
crania. nerve functions were intact. There 
was a flaccid p=raplegia that affected the 
abdomen and lees. Muscle stretch reflexes 
were absent im the legs. There were no 
abdominal reixes. Fain sensation was 
lost Kelow T-4; Føwever, light touch, vibra- 
tory, and pesitien senses were intact. 

Hemoglobin ‘evel was 12.5 vol% and 
WBC count 7)0e#/cu mm. Tests for sickle 
cell disease, | pus erythematosus, and 
antinuclear facors were negative. Mea- 
surements of moutine blood chemistries, 
prothrombin ard partial thromboplastin 
determinations, and protein electrophore- 
sis hac normal results. The VDRL test was 
nonreactive. At the time of lumbar punc- 
ture, the CSF speming pressure was 140 
mm ELO, with rormal manometrics; there 
was a CSF preiei level of 93 mg/dL, 
glucose level of 68 mg/dL, and 522 RBCs 
and ‘ive lymphacytes per milliliter. Cul- 
tures f blood aad*CSF were negative for 
pathegens. A mvelegram was normal. Two 
weeks later, the CSF protein level was 50 
mg/dL, glucose level was 59 mg/dL, and 
IgG level was 33 mg/dL. 

Over the fdlewinme month, the sensory 
level dropped t» T-10, with only minimal 
metor improvement. She has remained 
comfimed to a weeelchair and has required 
ileal cop diversen for urinary function. 
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Comment.—The diagnosis of anteri- 
or spinal artery infarction is made 
from the characteristic clinical pre- 
sentation.** The onset is usually 
abrupt, with the maximum deficit 
acquired immediately or, less fre- 
quently, after progression over sev- 
eral hours. A severe pulsating pain is 
often present from the onset and may 
last for several days. This may be a 
lancinating radicular pain, localized to 
the dermatome of the uppermost 
involved segment, or a diffuse tract 
pain, radiating from the level of the 
lesion into the legs. Initially, there is 
areflexic flaccid paraplegia. This con- 
verts later to a spastic paraplegia. 
Pain and temperature senses are 
characteristically spared. Urinary re- 
tention is present at the onset, but 
bladder function may occasionally be 
restored. Myelography is most often 
normal, but may reveal cord swelling at 
the level of the infarction. Though any 
level may be involved, the watershed 
area at the fourth thoracic segment is 
the most common site of infarction.* 

The cause of this spinal cord infarc- 
tion is not known. In reviews’ of 
thrombotic cerebrovascular disease 
occurring during pregnancy and the 
puerperium, there are speculations 
that arterial infarcts may be due to 
hormonal effect on cerebral vascular 
endothelium or to the combined effect 
of preexisting atheroma and the 
normal hypercoagulable state of preg- 
nancy. The period of maximum risk is 
the latter half of pregnancy and the 
puerperium, with half the infarcts 
occurring prior to delivery and half 
afterwards. The same speculations 
would also apply to spinal vascular 


disease. 
Davip W. Dunn, MD 
Department of Psychiatry and Neurology 
Tulane University School of Medicine 
1415 Tulane Ave 
New Orleans, LA 70112 


JEFFREY ELLISON, MD 
Ochsner Foundation Hospital 
New Orleans, LA 70121 
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Epileptic Mother 


To the Editor—The review on the 
pregnant epileptic by Montouris et al 
(ARCHIVES 1979;36:601-603) succinctly 
summarized several important fetal 
and neonatal complications of mater- 
nal anticonvulsant therapy. Although 
the problem of anticonyulsant-related 
teratogenesis has received considera- 
ble attention in recent years,'*.other 
complications, particularly hemor- 
rhagic disease, can pose more imme- 
diate and potentially lize-threatening 
problems in the neonatal period. 

We recently cared for a term new- 
born infant in whom an intracranial 


hemorrhage developed as a complica- ` 


tion of anticonvu sant-nduced hemor- 
rhagic disease. The infant had no 
external evidence of hemorrhage, and 


- 


Computed tomographic scan showing 
right frontal 
rhage (arrow). 


intraparenchymal hemor- 
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the neurologic symptoms the infant 
experienced were initially attributed 
to barbiturate withdrawal. However, 
a head computed tomographic (CT) 
scan disclosed an intraparenchymal 
cerebral hematoma. 


Report of a Case.—A 2,900-g male infant 
was born after a 38-week gestation to a 
33-year-old woman. Her six previous preg- 
nancies had resulted in two living children 
and four first-trimester spontaneous abor- 
tions. Six months prior to this pregnancy, 
the woman had experienced her first grand 
mal convulsion. Neurologic evaluation had 
failed to disclose a cause for the seizures, 
and phenytoin sodium and phenobarbital 
sodium had been prescribed. 

During pregnancy, the mother’s serum 
phenobarbital and phenytoin levels were 
closely monitored, and the anticonvulsant 
dosages were increased appropriately in an 
attempt to maintain therapeutic levels. A 
single generalized convulsion occurred dur- 
ing the seventh month of pregnancy. 

Vaginal delivery after a 12-hour uncom- 
plicated labor yielded a meconium-stained 
infant with Apgar scores of 5 and 8 at one 
and five minutes, respectively. Physical 
examination revealed a tachypneic infant 
who had moderate hepatomegaly, a slight- 
ly depressed nasal bridge, and hypoplastic 
toenails. Weight, length, and head circum- 
ference were appropriate for the infant's 
gestational age. 

Initfal laboratory studies included a 
chest roentgenogram that showed car- 
diomegaly and increased pulmonary mark- 
ings that suggested congestive heart fail- 
ure. Coagulation studies indicated marked 
prolongation of prothrombin time (PT), 84 
s (control, 12s), and of partial thromboplas- 
tin time (PTT), 106 s (control, 37 s), which 
both corrected tognormal with the addition 
of normal plasma in vitro. The platelet 
count, WBC count, hematocrit value, and 
RBC morphology were normal. Other 
normal results of laboratery studies 
included serum sodium level, serum cal- 
cium level, serum creatinine concentration, 
blood glucose level, BUN, serum bilirubin 
level, and SGOT. The ECG and echocardio- 
gram were also normal. 

After initial evaluation, the infant was 
considered to have coagulation defects sec- 
ondary to maternal anticonvulsant admin- 
istration and physical signs that suggested 
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the fetal hydantoin syndrome. Following 
intravenous administration of phytona- 
dione, the PT and PTT improved to 15.9 s 
(control, 12.7 s) and 61 s (control, 36 s), 
respectively, by 12 hours of age. 

On the second day of life, the infant 
appeared irritable and had impaired sleep 
patterns, excessive hunger, and exagger- 
ated suck and root responses. At 40 hours 
of age, he experienced a two-minute sei- 
zure characterized by opisthotonus, tonic 
extension of the extremities, and cyanosis. 
Blood chemistry studies, including blood 
glucose level, serum calcium level, serum 
sodium level, and serum magnesium level, 
as well as arterial oxygenation, showed no 
abnormality immediately after the seizure. 
Cerebrospinal fluid examination showed 
normal glucose level, a protein level of 298 
mg/dL, 150,000 RBCs per cubic millimeter, 
negative cultures for bacterial pathogens, 
and negative counterimmunoelectrophore- 
sis. Head CT sean (Figure) disclosed an 
intraparenchymal hematoma in the right 
frontal lobe. Phenobarbital sodium (5 mg/ 
kg) was prescribed and the infant had no 
further seizures. 

Comment.—This infant’s postnatal 
course illustrates the hazards facing 
the newborn infant who is exposed in 
utero to maternal anticonvulsants, 
The infant had a depressed nasal 
bridge and hypoplastic toenails, stig- 
mata of the fetal hydantoin syn- 
drome. Furthermore, he had laborato- 
ry evidence of impaired blood coagula- 
tion and experienced CNS symptoms 
<i suggested barbiturate withdraw- 
al. 

Both phenobarbital and phenytoin 
may produce fetal vitamin K deficien- 
cy and predispose the infant to bleed- 
ing.’ This drug-induced disorder oc- 
curs in the first 24 hours of life, in 
contrast to physiologic vitamin K 
deficiency that appears on the second 
to the fifth day of life. At least 27 
cases of anticonvulsant-induced neo- 
natal hemorrhage have been reported, 
and ten of these cases have resulted in 
death. In a fatal case described by 
Bleyer and Skinner," autopsy disclosed 
multiple sites of hemorrhage in both 
brain and spinal eord. 





Our experience with this infant 
emphasizes the need to monitor close- 
ly the infant of the epileptic mother. 
Clotting abnormalities should be iden- 
tified and treated aggressively. In 
addition, several authors have recom- 
mended that phytonadione be given to 
the epileptic mother immediately 
prior to the delivery of her infant.“ 
Although withdrawal symptoms com- 
monly occur in infants exposed to 
barbiturates,‘ a seizure should be con- 
sidered an atypical manifestation of 
withdrawal and other causes should be 
sought. Intracranial hemorrhage 
should be suspected in all infants with 
clotting abnormalities and CNS symp- 
tomatology that might be otherwise 
attributed to anticonvulsant with- 
drawal. We recommend that CT scans 
be performed on these infants to con- 
firm or exclude this important diag- 
nostic consideration. 

JAMES F. BALE, Jr, MD 

Division of Pediatric Neurology 

RoBERT W. ALLEN, Jr, MD 

Joan HULME, MD 

MICHAEL L. Wyman, MD 

Intermountain Newborn Intensive 
Care Center 

University of Utah Medical Center 

Salt Lake City, UT 84132 
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STRESS HEADACHE’ 


CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


kB ESGIC’ pœ 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESGIC tablet) 


Hy 


ESGIC’.... 


5/77 
COMPOSITION: Each tablet contains: 
Isobutylallylbarbituric Acid (butalbital) ©... see eee ee eee ee ee eee nes 50 mg. (3/4 gr.) 
WARNING: May be habit forming 
SMAAONTVO! E ETTE AA T a Wn fe A NT E USE ey ee A a UO Tek! s, odbc tive Sree) 40 mg. (2/3 gr.) 
PPP a A 106 Ns Goris. Ace jase alta tile rug EN SE Mh noes Gas ale 325 mg. (5 gr.) 
Caution: Federal law prohibits dispensing without a prescription. 





Properties and Therapeutics: Many clinicians report that nervous ten: 
major factor in this type of headache. ESGIC was designed to be an e 
mild sedative effect of isobutylallylbarbituric acid. Acetaminophen ma 


sion and anxiety underlie stress or muscle contraction headache. Sustained contraction of head and neck muscles is a 
ffective means of relieving head pain due to these factors by combining the analgesic effect of acetaminophen with the 
y be used safely and comfortably by most persons sensitive to aspirin 












“Indications: Based on a review of this drug by the National Academy of Sciences-National Research Coun 
“Possibly” effective: For use to relieve pain, in "conditions in which combined sedativè and analgesic a 
pain, headache, or general malaise”; in nervous and muscular pain accompanied by hyperexcitability and 
fever, such as rheumatic and arthritic conditions, neuralgia, aches and pains, dysmenorrhea, respiratory infe 
and minor surgical procedures and headaches.” Final classification of the less-than-effective 


cil and/or other information, FDA has classified the indications as follows: 
ction is desired, such as, nervous tension and sleeplessness associated with 
nervousness; and in “all conditions requiring relief of pain or reduction of 
ctions and febrile conditions (common colds and grippe), dental extractions 
indications requires further investigation, 





Contraindications: Hypersensitivity to any of the components 


Precautions: Due to the presence of a barbiturate, may be habit forming. Excessive or 


Prolonged use should be avoided. Keep out of the reach of children. 
Side Effects: 


In rare instances drowsiness, nausea, constipation, dizziness, and skin rash may occur. Di 
Adult Dosage: One to two tablets, repeated if necessary, but not more than six per day 


Complimentary Clinical Trial SAMPLES will be sent on Request. GILBERT LABORATORIES 
Distributed Nationally Chester, New Jersey 07930 


scontinue use immediately upon occurrence of any such reactions. 
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COGNITION 
Software” 


announces the World's First Professional Microcomouter Software for 
Psychometric Assessment. 


At last, after two years of laboratory developmen, the clinician or 
researcher who desires to employ powerful cognitive assessment 
paradigms in his work, can now purchase “ready to test” micro- 
computer software* for the following psychometric tests: 










NEUROLOGIST 


w/expertise in 
Electrediagnostic 
Studies 









è Simple Visual Reaction Time $150.00 
è Digit-Digit Coding $175.00 
è Item Recognition Test/Linear Regression Statistics $200.00 
© Depth of Verbal Encoding - Semantic Cueing $200.00 
© Depth of Verbal Encoding - Phonetic Cueing $200.00 
è Perceptual Trace - Visual Iconic Memory $200.00 
© Buschke Selective Reminding Test $250.00 
© Buschke Recognition Test/Signal Detection Analysis $150.00 
Minimum System Requirements: COGNITION Software” Tests are 
written in MICROSOFT BASIC and will run on any microcomputer with 
8080 or Z80 CPU, 48K RAM, CPM Disk Operating System and two 
serial ports for the patient monitor and ASCII keybcard. 


*Fully compatible microcomputer systems can be purchased in 
addition to software. 







Needed to join busy, growing 
departmen: in a multispecial- 








ty clinic. 







Contact 







K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C. Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 










To order or for further information write or phone: 


COGNITION Software Inc. 


P.O. Box 1011, Marblehead, MA 01945 
(617) 277-7744 









How a sneeze on the 


other side of the world can 
affect your work force. 


DEPARTMENT OF 








Half-time, swnical Directorship 
responsibf fer newly formed 
Departmer of Neuroscience. 
The aproimee will organize and 
supervise We clinical, educa- 
ticnal and administrative func- 
ticns of th= Depariment of Neu- 
rosciense which wil! include 
Neurolagy, Psycaiairy, Psychol- 
ogy and miatec support sec- 
ticns. The appointee should 
have same clinica! and admin- 
iswative experience and should 
be able te establish a Post- 
graduate Training Program 
within a reasenadie period 
oftime 





















Ccver letters-anocurricula vitae 
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TERR- RT: acing Flu is serious business. It world. It keeps check on cholera, 
) spreads like wildfire. And hasbeen yellow fever, polio, and malaria. 
/ Columbus Hospital known to cripple a nation’s By helping people everywhere, 
2520 N. Lakewew Avenue work force. the UN is helping people right here. 
Pgno 60614 The UN’s World Health And that’s nothing to sneeze at. 
Organization keeps track of flu and The UN means business. 
identifies viruses so that people American business should know. 
à emg ane can be inoculated in time. Get the whole story. Redes ie! a free Ad 
eth . let, “The You inthe UN? Write to JAN@ 
e] à The UN also has just about UN Asane. 345E. 46ch St.. N.Y. 10017. Cnet 





Your diagnosis may take 
just 5 minutes. 


She may have to live with 
the therapy for 10 years. 


| 


1980 Warner-Lerber: Company 


Voluntary hyperventilation 
producing brief, clinical seizure 
of 5-30 second duration... EEG 
showing 3-per-second spike- 
wave forms...confirming your 
diagnosis: absence seizures 
(petit mal). 

For effective management of 
absence seizures, sometimes 
spanning a decade or more of 
continued drug therapy, con- 


sider ZARONTIN® (ethosuximide). 


Why ZARONTIN? Because 
crucial factors concerning its 
long-term use are a matter of 
extensive record: 





2* 


@ Well-known specificity—does 
not mask developing tonic- 
clonic activity in susceptible 
patients. 

è Well-known efficacy against 
absence seizures. 

@ Well-known safety. 

è Predictably compatible with 
barbiturates. 

© Low daily cost to patients. 
ZARONTIN... the drug of 

choice in absence epilepsy.” Its 

last 20 years of experience may 
make her next ten easier to 

live with. í 

1/Livingston S, Pruce I: Petit mal 
epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 

2/Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARONTIN 


(ethosuximide, usr) 










Capsules/Syrup 
250mg 250mg/5ml 


the drug of choice 
in absence epilepsy 


PARKE-DAVIS 


Please see brief summary of prescribing information on following page. 











ZARONTIN Capsules 
(ethosuximide capsules, USP) 

ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed. 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported. 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease, Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug. 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown. 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be be" oer as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans: the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with agendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential. 

Hazardous Activities: osuximide may impair the 
mental and/or physical bilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients. 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea. 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia. 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, nightterrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes. 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism T 
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FIRST YEAR 
NEUROLOGY 
RESIDENCY POSITION 


PGY2 level, is available beginning 
July 1981. Stanford University Medi- 
cal Center offers a fully accredited 
three-year program with clinical 
experience in adult and pediatric 


neurology, training in EEG, EMG and 
sensory evoked potentials, neuropa- 
thology, neuroradiology and psychia- 
try. Stanford University is an equal 
opportunity affirmative action em- 
ployer. To apply, contact Barry R. 
Tharp, M.D., C-334, Department of 
Neurology, Stanford University Medi- 
cal Center, Stanford, California 
94305. 





Abbott Laboratories ... 
American Medical EEG 
Ayerst Laboratories 


Boehringer Ingelheim 
Cadwell Laboratories . 


Cognition’ Sece, 4 
Columbia University, College of Physicia 





Endo Laboratories, Ine. 
Evangelical Hospital Association ... 


Geigy Pharmaceuticals . 
Gilbert Laborateries 


Louisiana State University Medical Center ... 


Merck Sharp & Dohme, Division of 
Merck & Company 


National Institutes of Health 
Nicolet Instrument Corporation 
Nihon-Kohden 


Parke Davis & Company 
Quain & Ramstad Clinic, P.C. oo. 
Stanford University Medical Center 


University Hospital 


While every precaution 








Contact Larry J. Embree, M.D., 
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New Neurology Training Program: 
Recently accredited by the Liaison 
Committee on Graduate Medical 
Education of the AMA, Louisiana 
State University Medical Center in 
Shreveport now offers three years 
of training in neurology beginning 
July 1981. Senior staff supervised 
experience provided in EEG, EMG, 
evoked potentials, neurobehavior, 
developmental/child neurology, 
neurochemistry and all aspects of 
clinical neurology generated from 
the over 1000 beds in the Pro- 
gram’s affiliated hospitals. Elec- 
tive rotations on ophthalmology, 
radiology, research and others 
available. Categorical PGY-1 also 
available. Candidates must be eli- 
gible for state medical licensure. 

















Professor and Head, Department 
of Neurology, Louisiana State Uni- 
versity Medical Center, P.O. 
33932, Shreveport, LA 71130 
(318-674-5680). An affirmative 
action/equal opportunity em- 
ployer. 
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WHY 
NEUROLOGISTS CHOOSE 
LIORESAL 


Well tolerated 


I 


Over a six-year treatment period, Lioresal “...was well tolerated by the majority of 
pacients....”' During a double-blind crossover and three-year, follow-up study, 
“_ laboratory tests showed no evidence of effect on bone marrow, liver, kidney, or 
gastrointestinal function in any subject.”? 


In a few patients, increased SGOT, elevated alkaline phosphatase and 
elevated blood sugar have been reported. Gastrointestinal and other side 
effects have also been reported. 


Please read the brief summary of the prescribing information on the reverse 
side for details regarding abrupt drug withdrawal, impaired 
renal function, stroke, and pregnancy. 


LIORESAL baclofen 


Most widely prescribed 
antispastic agent in multiple sclerosis 








an 





Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore, continue for a reasonable period 
until optimum effect i$ achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal® 

baclofen 

Lioresal® DS 20 mg 

baclofen 

Tablets Muscle Relaxant, Antispastic 

Brief Summary of Prescribing Information 

Indications Lioresal is useful for the alleviation of 

signs and symptoms of spasticity resulting from 

multiple sclerosis, particularly for the relief of flexor 

spasms and concomitant pain, clonus, and muscu- 

lar rigidity. i 

Patients should have reversible spasticity so that 

Lioresal treatment will aid in restoring residual func- 

tion. 

Lioresal may also be of some value in patients with 

spinal cord injuries and other spinal cord diseases 

Lioresal is not indicated in the treatment of skeletal 

muscle spasm resulting from rheumatic disorders. 

The efficacy of Lioresal in stroke, cerebral palsy, 

and Parkinson's disease has not been established 

and, therefore, it is not recommended for these 

conditions 

Contraindications Hypersensitivity to baclofen 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued 

b. Impaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 


10 mg 


TO RELIEVE SIGNS AND SYMPTOMS OF SPASTICITY 
DUE TO MULTIPLE SCLEROSIS, SPINAL CORD INJURY/DISEASES 


be necessary to reduce the dosage. 

c. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug 

d. Pregnancy; Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams 
This abnormality was not seen in mice or rabbits 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of 
rats given approximately 13 times the maximum 
recommended human dose, and an increased 
incidence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose 
There are no studies in pregnant women. 
Lioresal should be used during pregnancy only 
if the benefit clearly justifies the potential risk to 
the fetus 

Precautions Safe use of Lioresal in children 

under age 12 has not been established, and it is, 

therefore, not recommended for use in children 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and 
activities made hazardous by decreased alertness 

Patients should also be cautioned that the central 

nervous system effects of Lioresal may be additive 

to those of alcohol and cther CNS depressants 

Lioresal should be used with caution where spas- 

ticity is utilized to sustain upright posture and 

balance in locomotion or whenever spasticity is 
utilized to obtain increased function 

In patients with epilepsy, the clinical state and 

electroencephalogram should be monitored at reg- 

ular intervals, since deterioration in seizure control 
and EEG have been reported occasionally in 
patients taking Lioresal 

It is not known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk. 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

and/or hemorrhagic adrenal glands was observed 


-in female rats treated chronically with Lioresal. The 


relevance of these findings to humans is not known 
Adverse Reactions The most common is transient 
drowsiness (10-63%). In one controlled study of 

175 patients, transient drowsiness was observed in 








63% of those receiving Lioresal compared to 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness (5-15%), weakness 
(5-15%) and fatigue (2-4%). Others reported 
Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-7%); and, rarely, euphoria, ex- 
citement, depression, hallucinations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia, blurred 
vision, nystagmus, strabismus, miosis, mydriasis, 
diplopia, dysarthria, epileptic seizure 
Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, palpitation, ches! pain, 
syncope. 
Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia taste 
disorder, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool. 
Genitourinary: Urinary frequency (2-6%); and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion 
Some of the CNS and genitourinary symptoms may 
be related to the underlying disease rather than to 
drug therapy 
The following laboratory tests have been found to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar 
How Supplied 
Tablets 10 mg—white, oval, single scored (im- 
printed 23 Geigy) 

Bottles of 100 ¢ 

Unit Dose (blister pack) 

Box of 100 (strips of 10) NDC 0028-0023-61 
DS Tablets 20 mg—white, capsule shaped, 
scored (imprinted 33 Geigy) 

Bottles of 100. . 

Unit Dose (blister pack) 

Box of 100 (strips of 10). 


NDC 0028-0023-01 


. NDC 0028-0033-01 


NDC 0028-0033-61 


Dispense in tight container (USP) 

Consult complete product literature before 
prescribing. 

For complete details, including description, ac- 
tions, dosage and administration, and overdosage, 
please see full prescribing information. 
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Hockey star Garry Howatt has epilepsy, but with 
MYSOLINE (primidone) as part of his therapeutic 
regimen, he has had no seizures in 10 years. His quality 
of life is exemplified not only by his successful professional 
hockey career, but also by his full participation in life as 
husband, father, and businessman. Not all epileptic patients 
can be professional athletes, but most patients with major 
motor epilepsy can live an active and productive life 
because MYSOLINE helps provide: / 


e effective seizure control 
e a favorable benefit/risk ratio* 


e freedom from the inconvenience and 
expense of frequent laboratory 


=~ monitoring 
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MYSOLINE: 
Consider how it may improve 
4 the quality of life for your patients. 


*See Brief Summary including Contraindications, Warnings, Precautions, and Adverse Reactions on next page. 
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BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
probleras in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the oval of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential 

Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K, therapy for one 
month prior to, and during, delivery 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months 

In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication 
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Illinois Eye and Ear Infirmary 
University of Illinois 
at the Medical Center, Chicago 


This four day course of comprehensive study is for the otolaryngologist 
and neurologist who seek improved competence in the diagnosis and 
management of patients with any form of dizziness or disequilibrium. It 
offers an opportunity for developing an understanding of neurotological 
test procedures which are of proven value in the diagnosis of vestibular 
disorders and reliable in establishing the site of lesion. The course, 
limited to a small group of participants, provides instruction in 
pathophysiology of the vestibular system with its central connections; 
diagnostic test methods; interpretation of neurotologic findings and 
correlation with audiologic and radiologic findings, including CT dynamic 
flow studies; medical and surgical management of conditions affecting 
the vestibular system and principles and use of diagnostic equipment. 
Time will be devoted to in depth discussion of Meniere's disease, 
etiology and differentiation of posture related dizziness, and to 
vestibular decruitment as a sign of central pathology. 
Course directors are Nicholas Torok, M.D. and Arvind Kumar, M.D. 
Course faculty include Lee R. Hamilton, M.P.H.; David Harris, Ph.D.; 
Cecil W. Hart, M.D.; Richard Marcus, M.D.; Brian McCabe, M.D.; Jack 
Pulec, M.D.; Oscar Sugar, M.D.; and Galdino Valvassori, M.D. The 
registration fee is $450.00 ($250.00 for residents with letter from 
program director). 
CATEGORY 1 CREDIT: 28 HOURS 

For program brochure and registration details, contact: 

University of Illinois at the Medical Center 

© Office of Continuing Education Services 

1853 West Polk Street @ Room 144 

Chicago, Illinois 60612 @ Telephone: (312)996-8025 



































AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists. 
Otolaryngologists and Audiologists. It emphasizes practical 
Clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 
course relies heavily on workshops and tutorials to give the 
participants ‘‘hands-on"’ experience in instrument oper- 
ation and test interpretation. A unique aspect of this course 
is its Coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that do not pene- 
trate the tympanic membrance. 


INSTRUCTOR: Theodore J. Glattke, Ph.D. 
DATES: 

March 21-22, 1981 
Denver, CO 


Apr. 25-26, 1981 
Philadelphia, PA 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American 
Medical Association Physician Recognition Award, 16 
hours, Category Il. 

FOR FURTHER INFORMATION CONTACT 
Course Coordinator, Life-Tech Instruments, Inc. 
P.O. Box 36221, Houston, TX 77036 Tel.(713) 783-6490 
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INDICATIONS—Based on a review of this:drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


Possibly" effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 
frequency or eliminate anginal episodes, i mprove ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack 





Final classification of the less-than-effective indica- 
tions requires further investigation 








CONTRAINDICATIONS—N¢ 
contraindications are known 
PRECAUTIONS—Since excessive 
doses can produce peripheral vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchia 
asthma) in certain susceptible in- 
dividuals. The incidence of sensitivity 

is generally low, but frequently seen in 
patients with aspirin hypersensi ivity, 


ADVERSE REACTIONS— Adverse r 
tions are minimal and transient at 


specific 





recommended dosages. Instances of 
headache, dizziness, nausea, flushing 
weakness or syncope, mild gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoris have been reported 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of medication 
has been followed promptly by cessa- 
tion of undesirable symptoms 


DOSAGE AND ADMINISTRATION— 
The recommended dosage is 50 mg 


® 


three times a day, taken at least one 
hour before meals. In some cases 
higher doses may be necessary buta 
significantly increased incidence of side 
effects is associated with increased 
dosage. Clinical response may not be 
evident before the second or third 
month of continuous therapy. 





Tablets of 25 mg ard 75 mg 


For complete detai s, please see the full 
prescribing information 
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Spiking waves 
out of 
control... 





Without warning, a seizure. Thus 
begins what may be a long-term 
need for anticonvulsive mèdica- 
tion. So the efficacy and side 
effects of the agent selected should 
be well known and relatively free 
of surprises. 

Consider the patient. Consider 
DILANTIN® (phenytoin sodium). 

It offers specific control of tonic- 
clonic seizures and support for 
your patient in the years to come. 
Called a drug of choice, Dilaniin is 
dependable and generally well 
tolerated. Drug reactions are well 
documented. The most common 
adverse reactions—for example, 
nystagmus, ataxia, slurred speech 
and mental confusion—affect the 
central nervous system. These side 
effects may be dose related and 
may disappear with continuing 
therapy at a reduced level. 

Only Parke-Davis makes Dilantin 
Kapseals®, with their unique drug- 
release characteristics. The serum 
half-life of Dilantin often allows 
a single daily dose of Dilantin 
Kapseals for maintenance therapy, 
once the divided dosage of three 
100-mg capsules daily has 
adequately controlled seizures. 


Dilantin 
extended phenytoin 


sodium capsules, USP) 
Kapseals’ 


Specific control of 
tonic-clonic seizures 
for the years to come. 
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DILANTIN® (extended phenytoin sodium capsules, USP) KAPSEALS® 
Before prescribing, please consult full prescribing information. 

A brief summary follows: 

Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 

Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products \ 

rnings. Abrupt withdrawal of phenytoin in epileptic patients may precipitate 
Status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of alternative anticonvulsant medica- 
tion arises, this should be done gradually. In the event of an allergic or hyper- 
sensitivity reaction, more rapid substitution of alternative therapy may be 
necessary. In this case, alternative therapy should be an anticonvulsant not 
belonging to the hydantoin chemical class. 

Phenytoin is not indicated in seizures due Seroghce tia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic 
procedures should be performed as indicated. Á 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as: - 

a. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. It has been reported that in some 
patients the concomitant administration of carbamazepine resulted in an in- 
creased rate of phenytoin metabolism. 

b. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
May inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead to an increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well documented. 

c. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication 

d. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine However, this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal > 

Usage in Pregnancy: The effects of Dilantinin human pregnancy and nursing 
infants are unknown. 

Recent reports supgest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data are more extensive with respect to phenytoin 
and phenobarbital, but these are also the most commonly prescribed anticon- 
vulsants, less systematic or anecdotal reports suggest a possible similar associ- 
ation with the use of all known anticonvulsant drugs. j 

The reports suggesting an elevated incidence of birth detects in children of 
drug-treated epileptic women cannot be regarded as adequate to prove a 
definite cause-and-effect relationship. There are intrinsic methodologie prob- 
lems in obtaining adequate data on drug teratogenicity in humans; the possi- 
bility also exists that other factors, eg, genetic factors or the epileptic condition 
itself, may be more important than drug therapy in leading to birth defects. The 

reat majority of mothers on anticonvulsant medication deliver normal infants. 
t is important to note that anticonvulsant drugs should not be discontinued in 
patients inņwhom the drug is administered to prevent major seizures because of 
the strong possibility of precipitating status epilepticus with attendant hypoxia 
and threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a seri- 
ous threat to the patient, discontinuation of the drug may be considered prior to 
and during pregnancy, although it cannot be said with any confidence that even 
minor seizures do not pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential. 

Precautions. The liver is the chief site of biotransformation of phenytoin; patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage f individuals who have been treated with phenytoin have 
been shown to metaUWlize the drug slowly. Slow metabolism may be due to 
limited ene yin availability and lack of induction; it appears to be genetically 
determined. 

Phenytoin has been associated with reversible lymph node hyperpiasia. If 
lymph node enlargement occurs in patients on phenytoin, every effort should 
be made to substitute another anticonvulsant drug or drug combination. 

Drugs that control grand mal are not effective for petit mal seizures. There- 
fore, if both conditions are present, combined drug therapy is needed 

The phenytoin should be discontinued if a skin rash appears (see Warnings 
section oars drug discontinuation). If the rash is exfoliative, purpuric, or 
bullous, use of the drug should not be resumed. If the rash is a milder typa 
(measles-like or scarlatiniform), therapy may be resumed after the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
phenytoin medication is contraindicated 

roti esac has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 
has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia 
Adverse Reactions. Central Nervou System: The most common manifesta- 
tions encountered with phenytoin t erapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental contusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing therapy at a 
reduced dosage level ; 

Gastrointestinal System Phenytoin may cause nausea, vomiting, and consti- 
pation ministration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort 

Integumentary System: Dermatological manifestations sometimes ac- 
companii y tever have included scarlatiniform or morbilliform rashes. A 
morbillilform rash (measies-like) is the most common, other types of dermatitis 
are seen more rarely. Rashes are more frequent in children and young adults. 
Other. more serious forms which may be fatal have included bullous, exfoliative, 
or purpuric dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 

_ Hemopoietic System: Hemopoietic complications, some fatal, have occa- 
sionally been reported in association with administration of phenytoin. These 
have included thrombocytopenia, leukopenia, granulocytopenia, agranulo- 
cytosis, and pancytopenia. While macrocytosis and megaloblastic anemia have 
occurred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate such a 
condition from other lymph glan pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene including gum massage, frequent brushing and appro- 
priate dental care Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 
nodosa may occur and can be fatal. ZE 
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MCGUIRE VETERANS 
ADMINISTRATION 
MEDICAL CENTER 

and 
MEDICAL COLLEGE OF VIRGINIA 


Announce 
The 5th Annual Neurology Update 


at 
The Cavalier 
Virginia Beach, Virginia 


July 14-18, 1981 


The provisional program includes a comprehensive 
Survey of movement disorders, problem areas in 
therapy, sleep problems and seizures. 


INQUIRIES TO: 
Dr. Judy Dunnington 
ACOS Education 
11 B 
McGuire VAMC 
Richmond, Virginia 23249 








A NEW PRESCRIPTION TO 
ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA's new booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
It provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise about 
diets, immunizations, and overseas 
medical care. 
To order your copy (60¢ ea.) of this 
new guide, OP-411, write: Order Dept., 
AMA, P.O. Box 821, Monroe, WI 53566. Allow 
4-5 weeks for delivery. 
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Calender and News 


1981 
April 27-May 2 


June 14-18 
19-24 
24-27 

July 2-4 
12-18 

Sept 4-11 
13-18 
14-16 
17-21 
20-26 
22 

Oct- : ‘15-17 
18-23 

1982 

April 1-6 

June 20-25 

Sept 12-17 

Oct 10-16 


Dr. Clark H. Millikan Cited by Ameri- 
can Heart Asseciation.—Clark H. Milli- 
kan, MD, professer of neurology at the 
University of Utah Medical Center in 
Salt Lake (ty, has been chosen to 
receiv> the Seentific Councils Distin- 
guished Achevemert Award of the 
American Jeart Association. Dr Milli- 
kan was citec jor*‘outstanding contri- 
butions to the feid o° stroke covering 
three decades.’ 

In the 1950s, Dr Millikan, then at 
the Mayo Climie, Eochester, Minn, 
described the transient cerebral is- 
chemie attack (TLA) in publications 
with Dr Robert Siekert. “His efforts 
have made the term “TIA’ a funda- 
mental part ef the-clinical lexicon and 
his precise definition of this syndrome 
has been the basis for subsequent 
treatment riais employing anticoagu- 
lants. platelet antieggregants, and 
vascular sargical treatment modali- 
ties,” she Assoriatior said. 

“Dr. Millikan’s scentifie achieve- 
ments in the field of stroke as well as 
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CALENDAR OF MEETINGS 


The American Academy of Neurology, Sheraton Center, 
Toronto. 

Annual Meeting of the Rocky Mountain Neurological Soci- 
ety, Tammaron Lodge, Durango, Colo. 

Tenth International Symposium on Cerebral Blood Flow and 
Metabolism, Stouffer’s Riverfront Towers, St Louis. 
Canadian Congress of Neurological Sciences, Calgary, 
Alberta, Canada. 

The International Symposium on New Trends in Cerebro- 
vascular Diseases, Medical and Surgical Aspects, Gardone 
Rivera (Garda Lake), Italy. 

The Seventh International Congress of Neurological Sur- 


gery, Munich, Germany. 


Third World Congress on Pain, Edinburgh. 

Tenth International Congress of Electroencephalography 
and Clinical Neurophysiology, Kyoto, Japan. 

American Neurological Association, San Francisco. 
Epilepsy International Congress, Kyoto International Con- 


ference Hall, Kyoto, Japan. 


The 12th World Congress of Neurology, Kyoto, Japan. 
Tenth International Symposium of the Fulton Society, Kyo- 


to, Japan. 
Child Neurology Society, Minneapolis. 


The 31st Annual Meeting, Congress of Neurological Sur- 


geons, Century Plaza, Los Angeles. 


International Brain Research Organization, Lausanne, Swit- 


zerland. 


The 13th Collegium International Neuro-psychopharmaco- 


logicum Congress, Jerusalem. 


International Congress on Neuromuscular Diseases, Mar- 


seilles, France. 


Twelfth Symposium Neuroradiologicum, Washington, DC. / 


his contributions to the American 
Heart Association have provided an 
enduring legacy for those who follow 
after him and to the legions of 
patients who have been saved from 
the ravages of stroke through his 
untiring efforts.” 


Epilepsy International Congress, 
1981.—For information in regard to 
the Epilepsy International Congress 
to be held in Kyoto, Japan, write to 
Secretariat, c/o International Confer- 
ence Organizers, Inc, No. 103 Cres- 
cent Plaza, 4-6, Minami-Aoyama 2- 
chome, Minato-ku, Tokyo, 107 Japan. 


American Board of Qualification 
in Electroencephalography Inc.—The 
board has elected Andrew J. Gabor, 
MD, of the University of California 
Medical Center in Sacramento to 
serve as chairman through 1983. C. W. 
Erwin, MD, of Duke University Medi- 
cal Center, Durham, NC, is a new 
member of the board. 


The American Board of Psychiatry 
and Neurology, Inc.—The board elected 
the following offieers fer 1981: presi- 
dent, Melvin D. Yahr, MD; vice presi- 
dent, Richard M. Steinhilber, MD; sec- 
retary, Dewey K. Ziegler, MD; trea- 
surer, James N. Sussex, MD; executive 
committee member-at-large, Audrey 
S. Penn, MD. 

Dr Robert J. Joynt will complete his 
second four-year term on the board as 
of Dee 31, 1980. The board of directors 
elected Dr Robert A. Fishman to 
replace Dr Joynt. 

The ABPN part I (written) exami- 
nation has been extended to seven 
hours, which inchides an additional 
hour of neurology items. Psychiatry 
candidates who successfully complete 
part I will then be required to take the 
part II (oral) examination in clinical 
psychiatry only. 


(News continued on p 17) 
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Successful therapy means more than just freedom from seizures. 

It may also meana better-paying job, improved grades, a driver's 

license, renewed social acceptability. In brief. ..a whole new life 

for your patients. Y 


and a better life 





with 
Depakene. 


Valproic Acid 
Depakene is widely indicated 


=ffective as a major adjunct in managing 
ponicclonic, myoclonic, atonic, etc., when mixed 
ith absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


in atypical clinical study, 10 of 17 cases of multiple 
sizures with absence achieved “excellent” results; and 
H of 21 cases of absence alone achieved total 
nemission. 


A 


=50 ng capsules, 250 mg/5 ml syrup =] 
“.bbott Laboratories, North Chicago, IL60064 1013378 





‘fost common side effect is GI upset (this usually responds to temporary 
zose reduction). Most serious reaction is hepatic, with isolated fatalities 
‘iver function should be tested before therapy and frequently thereafter). 


q Eeference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


Seeoverleaf for brief summary of prescribing information. 








A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: DePAKENe (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
Seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients. with multiple seizure types which include absence seizures. 
In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
| att epileptic discharges without other detectable clinical signs. 
omplex absence is the term used when other signs are also present. 
ed WARNINGS FOR STATEMENT REGARDING FATAL HEPATIC DYS- 
CTION. 


CONTRAINDICATIONS: DEPAKENE (VALPROIC ACID) SHOULD 
NOT BE ADMINISTERED TO PATIENTS WITH HEPATIC DISEASE OR SIG- 
NIFICANT DYSFUNCTION. 

DEPAKENE is contraindicated in patients with known hypersensitivity to 
the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
Non-specific symptoms such as loss of seizure control, 
malaise, weakness, lethargy, anorexia and vomiting. Liver func- 
tion tests should be performed prior to therapy and at frequent 
intervals thereafter, especially during the first six months. 
However, physicians should not rely totally on serum 
biochemistry since these tests may not be abnormal in all in- 
stances, but should also consider the results of careful interim 
medical history and physical examination. Caution should be 
observed when administ ("3 DEPAKENE to patients with a prior 
history of hepatic disease Patients with various unusual con- 
genital disorders, those with severe seizure disorders accom- 
panied by mental retardation, and those with organic brain dis- 
ease may be at particular risk. 

The drug should be discontinued immediately in the presence 
of significant hepatic babes = Suspected or apparent. In 
some cases, hepatic dysfunction has progressed in spite of dis- 
Continuation of drug. The frequency of adverse effects (particularly 
elevated liver enzymes) may increase with increasing dose. Therefore, 
the benefit gained by increased seizure control by increasing the dosage 
must be weighed against the increased incidence of adverse effects 
Sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day om to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS. 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent Major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic dysfunction: See CONTRAINDICATIONS 
AND WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 


A good job 
and a better life 





with 


Depakene. 


Valproic Acid 


recommended that patients receiving DEPAKENE be monitored for platelet 
Count prior to planned surgery Clinical evidence of hemorrhage, ia | 
or a disorder of hemostasis/ceagulation is an indication for reduction oi 
DEPAKENE dosage or withdrawal cf therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be discontinued. 

Since DEPAKENE (valproic acid! may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions), 

DEPAKENE is partially elimmated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combimed with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they donat become drowsy from the drug. 

Drug Interactions: DEPAKEME may potentiate the CNS depressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION CF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DEGREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOUED BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE @F VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin, 
(See ADVERSE REACTIONS) 

There have been reports of altered thyroid function tests associated 
with DEPAKENE The clinical signficance of these is unknown, 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE 

Pregnancy: See WARNINGS 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra 
tions in breast milk have been reported to be 1-10% of serum concentra 
tions. It is not known what effeet this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day inrats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
si gaa PRODUCTION AND FERTILITY IN HUMANS IS 

KNI 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has usually 
been used with other anticonvutsant drugs, it is not possible, in most 
Cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely regure discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported 


CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found most often in patients receiving com- 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia, headache, nystagmus, diplopia, 
asterixis, “spots before eyes’’, tremor, cysarthria, dizziness, and incor. 
dination have rarely been noted. Rare cases of coma have seen noted 4 
ala receiving valproic acid alone or in conjunction with phenobar- 

ital. 

Dermatologic: Transient increases in hair loss have been observed. 
Skin rash and petechiae have rarely been noted, 

Psychiatric: Emotional upset, depression, psychosis, aggression, hy- 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia hes been reported. Valproic acid 
inhibits the secondary phase of platelet aggregation (See DRUG IN- 
TERACTIONS). This may be reflected in altered bleeding time. Bruising, 
hematoma formation and frank hemorrhage have been reported. Relative 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia and 
eosinophilia have also been reported. 

Hepatic: Minor elevations of transaminases (e.g., SGOT and SGPT) 
and LDH are frequent and appear to be dose related. Occasionally, 
laboratory test results include, as well, increases in serum bilirubin and 
abnormal changes in other liver function tests. These results may reflect 
potentially serious hepatotoxicity. (See WARNINGS). 

Endocrine: There have been reports of irregular menses and secondary 
amenorrhea occurring in patients receiving DEPAKENE 

Pancreatic: There have been reports o` acute pancreatitis occurring in 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported and has been associated with a 
fatal outcome in a patient with preexistent nonketotic hyperglycinemia. 


OVERDOSAGE: Overdosage with valproic acid may result in deep 
coma. 


Since DEPAKENE is absorbed very rapidly, the value af gastric psa 


tion will vary with the time since ingestion. General supportive measur 
should be applied with particular attention being given to the mainte- 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects of 
DEPAKENE overdosage. Because naloxone could theoretically also reverse 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depaxene {valproic acid) is 
administered orally. The recommended initial dose is 15 mg/kg/day, in- 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures are 
controlled or side effects preclude further increases. The maximum 
recommended dosage is 60 mg/kg/day. Wf the total daily dose exceeds 
250 mg, it should be given in a divided regimen. 

The following table is a guide for the initial daily dose ef DEPAKENE 
(valproic acid) (15 mg/kg/day) : 








Total Number cf Capsules or 
Weight Daily Teaspoorfuls o* Syrup 
(kg) (Ib) Dose (mg)  Dose1  Dese2 Dose 3 

10 - 24.9 22- 54.9 250 0 0 1 
25 - 39.9 55- 87.9 500 1 0 1 
40 - 59.9 88 - 131.9 750 1 1 1 
60 - 74.9 132 - 164.9 1,000 1 1 2 
75 - 89.9 165 - 197.9 1,250 2 1 2 





The frequency of adverse effects (particularly elevated liver enzymes) 
May increase with increasing dose. Therefore, the benefit gained by in- 
creased seizure control by increased dosage must be we ghed against the 
increased incidence of adverse effects sometimes seen at higher doses. 

A good correlation has not been established between daily dose, serum 
level and therapeutic effect, however, therapeutic serum levels for most 


controlled with serum levels lower or higher than this: range. 

As the DEPAKENE dosage is titrated upward, blood levels of pheno- 
barbital and/or phenytoin may be affectec. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from administra- 
tion of li drug with food or by slowly building up the dase frem an initial 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT 


HOW SUPPLIED: Depakene (valproic acid) is available as orange- 


colored soft gelatin capsules of 250 mg valproic acid in 
í ABBOTT | 


patients will range from 50 to 100 mcg/ml. Occasional patients my 
4 


bottles of 100 capsules (NDC 0074-5681-13), and as a 
red syrup containing the equivalent of 250 mg valproic 
acid per 5 ml as the sodium salt in bottles of 16 ounces 
(NDC NNTA-RRR?.1R\ 4Aaanzam 


In Parkinson's disease: 


Now-more than ever- 
oractical from the start 


Sinemet 25 100 


containing 25 mg carbidopa’ and 100 mg levodopa ‘eS 









To initiate therepy 
SINEMET 25, 10C is particularly suitable for starting therapy. 


To adjus= therapy in selected patients 
SINEMET 25/100 prevides adjustment options for patients already on SINEMET 
who requir either reatively less levodopa or relatively more carbidopa. 


To help mimimize gastrointestinal reactions 

SINEMET 25/700 provides a carbidopa-to-levodopa ratio of 1:4, whereas 

the œher dosage forms of SINEMET contain a 1:10 ratio. This relatively higher 
prcportion of Gardidepa may reduce or eliminate the nausea and vomiting 
experienced by some patients receiving SINEMET 10/100. 


Important considerations before initiating therapy 
SINEVET E carnteaindicated in: 

e Patients ceiving monoamine oxidase inhibitors. These inhibitors must be 
disceniinued at least two weeks prior to initiating therapy with SINEMET. 

e Patients with known hypersensitivity to this drug. 

e Pañents with narrow-angle glaucoma. (Patients with chronic wide-angle 
glaucoma may be treated cautiously with SINEMET provided the intraocular 
pressure is well cont-olled and the patient is monitored carefully for changes in 
intraocular pressure during therapy.) 

e Patients with suspicious, undiagnosed skin lesions or a history of melanoma. 


Because Gi increased brain dopamine levels, both therapeutic and adverse 
reactions (Specifically involuntary movements and mental disturbances) occur at 
lower doses andimore rapidly with SINEMET than with levodopa. In order 

to reduce-advers= reactions, it is necessary to individualize therapy and monitor 
the patie clasevy during periods of dosage adjustment. The occurrence of 
involuntary mevements may require dosage reduction. Blepharospasm may be a 
useful early sign of excess dosage in some patients. 

Instruct patients not to take levodopa with SINEMET unless you specifically 
recommend it. 
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Dosage Guidelines 

Individualized dosage—a key to clinical 

success with SINEMET 

@ begin when symptoms interfere with 
normal activities 

@ adjust as necessary to help maintain 
relief of symptoms 


Start with 


SINEMET” 25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


one 25/100 tablet t.i.d. 


The option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 

If necessary to control symptoms, dosage 
may be increased by one tablet every day 
or every other day until a dosage of six 
tablets of SINEMET 25/100 or SINEMET 
10/100 a day is reached. When it is evident 
that patients need more levodopa— 


Transfer to 


SINEMET’ 25/250 


containing 25 mg carbidopa* 
and 250 maqevodopa 


one 25/200 tablet t.i.d. 
If still further titration is necessary, dosage 
with SINEMET 25/250 may be increased 
by one-half or one tablet every day or 
every other day to a maximum of eight 
tablets a day. Most patients can be main- 
tained on three to six tablets of SINEMET 
25/250 a day given in divided doses (t.i.d. 
or q.i.d.). If additional titration is needed, 
see full prescribing information. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 
8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous levo- 
dopa requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET 10/100 or SINEMET 25/100 
t.i.d. or q.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosages may 
have to be adjusted accordingly. 


* anhydrous equivalent 
For full details of dosage and 


administration, see prescribing 
information. 
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Now—more than ever- practical from the start 


nemet 25/100 ° 


containing 25 mg carbidopa’ and 100 mg levodopa 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: VAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinuec at least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levodopa 
dosage. (See Dosage and Administration section 
of full prescribing information.) Patients taking 
SINEMET should be instructed not to take addi- 
tional levodopa unless prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. All 
patients should be observed carefully for develop- 
ment of depression with concomitant suicidal ten- 
dencies. Treat with caution patients with past or 
current psychoses. Because carbidopa permits 
more levodopa to reach the brain and, thus, more 
dopamine to be formed, dyskinesias may occur at 
lower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may 
require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initia dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possiole hazards to mother and 
child. SINEMET should not be given to nursing 
mothers 

Usage in Children: Safety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with evodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
is monitored carefully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur, 
For this reason, SINEMET should be given cau- 


tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 


Since phenothiazines and butyrophenones 


may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary move- 
ments. Other serious adverse reactions are mental 
changes including paranoid ideation and psy- 
chotic episodes, depression with or without de- 
velopment of suicidal tendencies, and dementia. 
Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia, vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duodenal 
ulcer, hypertension, phlebitis, hemolytic anemia, 
leukopenia, and agranulocytosis have occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysohagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness and 
faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphcria, mus- 
cle twitching and blepharospasm (may be taken as 
an early sign of excess dosage; consider dosage 
reduction at this time), trismus, burning sensation 
of tongue, bitter taste, diarrhea, constipatior, flat- 
ulence, flushing, skin rash, increased sweating, 
bizarre breathing patterns, urinary retention, uri- 
nary incontinence, diplopia, blurred vision, dilated 
pupils, hot flashes, weight gain or loss, dark sweat 
and/or urine, oculogyric crises, sense of stimula- 
tion, hiccups, edema, loss of hair, hoarseness, 
priapism, and activation of latent Horner's syn- 
drome. 

Abnormalities in laboratory tests may include 

elevations of blood urea nitrogen, SGCT, SGPT, 
lactic dehydrogenase, bilirubin. alkaline phospha- 
tase, protein-bound iodine, and positive Coombs 
test. More commonly, levels of blood urea nitro- 
gen, creatinine, and uric acid are lower during 
administration of SINEMET than with levodopa. 
Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa; however, 
pyridoxine is not effective in reversing the actions 
of SINEMET. 
How Supplied: Tablets SINEMET 10/100 and 
SINEMET 25/250 are supplied in bottles of 100, 
and in single unit packages of 100. Tablets 
SINEMET 25/100 are supplied in bottles of 190. 


180 (DC6834805) 


MSD 
IERCK 


OHM 


For more detailed information, 
consult your MSD representa- 
tive or see ful prescribing 
information. Merck Sharp & 
Dohme, Division of Merck & 
Co., INC., West Point, Pa. 19486 
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New Yors Ixearopsrchology Group.— 
The NYNG & an nterdisciplinary, 
continuing education program for 
professionals n the New York City 
area who ate interested in brain- 
behavior relaciouships. Activities in- 
elude montaly beture, an annual one- 
day eonfeveree, and a newsletter. 
Contaet Andrew J. Phay, PhD, Psy- 
chology Service (116B), Veterans Ad- 
ministration » edical Center, 800 Poly 
Pl, Brookl-n, NY 11209; (212) 836- 
6600, extensicm 455. 


Ame-icam Beard of Qualification in 
Eleetroencesh= ography Inc.—The fol- 
lowing physieams were certified by 
the Americar Board of Qualification 
in Electroeaceohalegraphy at its Nov 
23, 198), exam_natior in San Diego. 
Ali, Zemab A.. MD 
Germantown, Tenn 
Gascor, Gene~ase G., MD 
Pittsfield, Mass 
Gilmar, Reb L., MD 
Johnson Ciy, Tenn 
Iragu-Madoz. Vimcerte, MD 
La Jolis, Calif 
Isrew, Larry *., MD 
Richmond, Ve 
Lukens, Perry R„ MD 
Pacifie Palisaeas, Calf 
Messer heimer. Jahn A., MD 
Chapd Hill N€ 
Neufeld, Miriam Y.. MD 
Rochester, Mion 
Reynekis, Charles F., III, MD 
Pittsburgh 
Roomet, Andres, MID 
Burlington, V= 
Scher. Mark ©. MID 
Minneapolis 
Slater, Robert, MD 
Broemall, Fa 
Stockard, James L, MD 
Rochester, Mian 
Stokol, Colin Y., MID 
Los Ar geles 
Wallac; W. les, MD 
Lynchburg, V= 


Netes From BINCDS 


‘Debarmest’ Regulations Issued by 
DHHS—The department of Health 
and Hi mar Serviees nas issued regu- 
lations dealmg with recipients of fed- 
eral faads wha vielate the law or fail 
to honcr the teems-of previous awards. 
Such dividuals er institutions now 
can be barsec, either temporarily or 
permanently, “vem receiving aid. 


Arch Neurol—V=ai 38, May 1981 


The new regulations apply to all 
NINCDS grantees, contractors, and 
others who receive financial aid from 
the Institute. The debarment regula- 
tions were published in the Federal 
Register of Oct 9, 1980. For copies 
write to Office of Scientific and 
Health Reports, NINCDS. 


New NINCDS Publications Avail- 
able.—A revised Cerebrovascular Sur- 
vey Report has been published by 
NINCDS and the National Heart, 
Lung, and Blood Institute. Edited by 
Robert G. Siekert, MD, the report is 
fifth in a series and contains a large 
amount of new material. 

New chapters deal with the tech- 
niques and goals of rehabilitation and 
with diagnosis and therapy of apha- 
sia. Computed tomographic scanning 
of the brain, and aspirin as a preven- 
tive against cerebral infarction, are 
discussed. A chapter on noninvasive 
diagnostic techniques is included. 

Automatic Retrieval of Neuro- 
science Citations, an eight-page book- 
let advising neuroscientists on how to 
obtain periodic bibliographies from 
the National Library of Medicine, has 
been published by NINCDS. The book- 
let offers computer search strategies 
covering eight neuroscience topics: 
Sleep; The Pituitary Gland; The Endo- 
crine System (HPG) and the Nervous 
System; Neurochemical Transmitters; 
Developmental Neurobiology; Cere- 
bral Evoked Potentials; Neuroimmu- 
nology; and Peptides and the Nervous 
System. 

Automatic monthly or on-demand 
printouts of references may be ob- 
tained. Requests must be processed 
through local medical libraries. 

While they last, free copies of any 
of these publications are available 
from Office of Scientific and Health 
Reports, Bldg 31, Room 8A 06, 
NINCDS/National Institutes of 
Health, Bethesda, MD 20205. 


National MS Survey Reports Prelimi- 
nary Data.—A national survey of the 
incidence, prevalence, and cost of mul- 
tiple sclerosis (MS), conducted by the 
NINCDS Office of Biometry and 
Field Studies, is nearing completion. 
Preliminary findings indicate that 
there were 122,873 cases of MS in the 
continental United States as of Jan 1, 
1976. This is equivalent to a rate of 
57.8 cases per 100,000 population. 

These findings are similar to pre- 
liminary data reported from the 1978 
Health Interview Survey conducted 
by the National Center for Health 
Statistics, after these latter results 
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were adjusted for individuals who 
were unaware that they had MS. 

According to the NINCDS study, 
the estimated average annual inci- 
dence of MS fer the period 1970 to 
1975 was 8,793 cases, or 4.2 cases per 
100,000 population. Both prevalence 
and incidence were higher among 
females than males and higher among 
whites than nonwhites. Rates for per- 
sons whose residences were above the 
37th parallel were higher than the 
rates for those residing telow the 37th 
parallel. 

A series of articles presenting 
detailed information on the results of 
the NINCDS survey will be forthcom- 


ing. 


Criteria Set for Spinal Cord Regenera- 
tion Experiments.—To facilitate re- 
search and minimize misleading 
claims, an NINCDS Advisory Task 
Force has developed five criteria for 
evaluating spinal cord regeneration 
experiments. The Task Force recom- 
mends that the criteria must all be 
fulfilled before an investigator can 
conclude that functional regeneration 
of spinal neurites has oecurred in an 
experimental or test situation. 

The criteria are (1) the experimen- 
tal lesion must cause disconnection of 
nerve processes; (2) processes of CNS 
neurons must bridge the level of inju- 
ry; (3) the regenerated fibers must 
make junctional contacts; (4) the 
regenerated fibers mugt generate 
postjunctional responseg (5) changes 
in function must derive’from regener- 
ated connections. The criteria, with 
commentary, appear in Experimental 
Neurology (1980:69:1-3). Reprints are 
available from NINCDS. 


Tentative Consensus Reached on 
Brain Dissection Issues.—An NINCDS- 
NIMH-sponsored workshop on human 
brain dissection was held in Cam- 
bridge, England, Sept 4-6, 1980, as 
part of a continuing effort to develop 
international standards for the collec- 
tion, dissection, and chemical analysis 
of human nervous system specimens. 
Methods currently used are extremely 
diverse, complicating comparisons of 
data between laboratories and imped- 
ing attempts to map transmitter sys- 
tems in the brain. 

Scientists reached a tentative con- 
sensus in several controversial areas 
such as the boundaries of the nucleus 
accumbens septi and use of y-amino- 
butyric acid or tryptopkan levels as 
indicators of the degree of postmor- 
tem change. Necessary future tasks 
were outlined. A formal report of the 
workshop will be published. 
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MODULAR EVOKED POTENTIAL SYSTEM 


MAINFRAME AVERAGER q AR 


© Compact, inexpensive, easy to operate 

e Twelve-bit amplitude resolution facilitates signal 
acquisition against high background noise 

e Artifact edit (optional) has adjustable reject 
criterion. 

@ Independent gain and frequency-response 
controls for each channel 

®@ Simplified multi-channel memory controls. Same 
number of data points per channel regardless 
of the number of channels acquired 

e Direct monitoring of patient signal at any sweep 
speed during average acquisition 


EXPANSION MODULES 


e Allow customized expansion of system 
capabilities 

e Protect against obsolescence 

e Available Modules include Waveform Processor 
to add, subtract or superimpose waveforms. 
Cursor to give digital readout of amplitudes & 
Idtencies. Audio Monitor for noise detection and 
EMG. Wide selection of stimulus modules for 
testing in all sensory modalities 
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PREAMPLIFIER 

© Compact, lightweight 

e Instrument powered (no battery 
pack) 

e Optical patient isolation for electrical 
safety 


Designed for optimal recording of all types of 


evoked potentials 


SOMATOSENSORY AUDITORY VISUAL 
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© Optional built-in electroce impedance 
tester 

© Outstanding specifications include 
very high common mode rejection 
ratio, and input impedance, fast 
settling time, and low internal noise 


Ideal for routine clinical 
electromyography 


EXTENSOR DIGITORUM 
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Life-Tech 
Instruments, Inc. 


BOX 36221 - HOUSTON TEXAS 77036 - (713) 783-6490 








< NEUROLOGISTS CHOOSE 
LIORESAL 


“A highly significant reduction 
in T 


Several studies report that Lioresal effects a marked reduction in signs and symptoms 
əf spasticity." It helps relieve muscle spasm, as well as associated pain, clonus 
and muscular rigidity. ‘A statistically significant reduction was noted in se a 

of spasms, and clonus, and there was improved range of joint movement.. 


In a few patients, increased SGOT, elevated alkaline phosphatase 
and elevated blood sugar have been reported. Gastrointestinal and other 
side effects have also been reported. 


Please read the brief summary of the prescribing information on the 
reverse side for details regarding abrupt drug withdrawal, 
impaired renal function, stroke, and pregnancy. 
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TO RELIEVE SIGNS AND SYMPTOMS OF SPASTICITY 
DUE TO MULTIPLE SCLEROSIS, SPINAL CORD INJURY/DISEASES 









OW 


convenient 


110 ps 


20-mg tablets 







Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore, conipus for a reasonable period 
until optimum effects achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal® 10 mg 

baclofen 

Lioresal® DS 20mg 

baclofen 

Tablets Muscle Relaxant, Antispastic 

Brief Summary of Prescribing Information 

Indications Lioresal is useful for the alleviation of 

signs and symptoms of spasticity resulting from 

multiple sclerosis, particularly for the relief of flexor 

spasms and concomitant pain, clonus, and muscu- 

lar rigidity. 

Patients should have reversible spasticity so that 

Lioresal treatment will aid in restoring residual func- 

tion. 

Lioresal may also be of some value in patients with 

spinal cord injuries and other spinal cord diseases. 

Lioresal is not indicated in the treatment of skeletal 

muscle spasm resulting from rheumatic disorders 

The efficacy of Lioresal in stroke, cerebral palsy, 

and Parkinson's disease has not been established 

and, therefore, it is not recommended for these 

conditions 

Contraindications Hypersensitivity to baclofen 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued 

b. Impaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

c. Stroke: Lioresal has not significantly benefited 





patients with stroke. These patients have also 
shown poor tolerability to the drug. 

d. Pregnancy: Lioresal has been shown to increase 
the incidence of ompnaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. 
This abnormality was not seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of 
rats given approximately 13 times the maximum 
recommended human dose, and an increased 
incidence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 tines the human daily dose 
There are no studies in pregnant women. 
Lioresal should be used during pregnancy only 
if the benefit clearly justifies the potential risk to 
the fetus. 

Precautions Safe use of Lioresal in children 

under age 12 has not been established, and it is, 

therefore, not recommended for use in children. 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and 
activities made hazardous by decreased alertness. 

Patients should also be cautioned that the central 

nervous system effects of Lioresal may be additive 

to those of alcohol and other CNS depressants 

Lioresal should be used with caution where spas- 

ticity is utilized to sustain upright posture and 

balance in locomotion or whenever spasticity is 
utilized to obtain increased function 

In patients with epilepsy, the clinical state and 

electroencephalogram should be monitored at reg- 

ular intervais, since deterioration in seizure contro! 
and EEG have been reported occasionally in 
patients taking Lioresal. 

Itis not known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk. 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known 

Adverse Reactions The most common is transient 

drowsiness (10-63%). In one controlled study of 

175 patients, transient crowsiness was observed in 

63% of those receiving Lioresal compared to 36% 

of those in the placebo group. Other common ad- 

verse reactions are dizziness (5-15%), weakness 

(5-15%) and fatigue (2-4%). Others reported: 


wg LIORESAL baclofen 


Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-7%); and, rarely, euphoria, ex- 
citement, depression, hallucirations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia, blurred | 
vision, nystagmus, strabismus, miosis, nydriasis, 
diplopia, dysarthria, epileptic seizure 
Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, palpitation, chest pain, 
syncope. 
Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste 
Gisorder, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool 
Genitourinary: Urinary frequency (2-6%); and, 
rarely, enuresis, urinary retent on, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash, prur tus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion. 
Some of the CNS and genitourinary symptoms may 
be related to the underlying disease rather than to 
drug therapy. 
The following laboratory tests have been found to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar 
How Supplied \ 
Tablets 10 mg—white, oval, s ngle scored (im- Y 
printed 23 Geigy) 
Bottles of 100........ 
Unit Dose (blister pack) 
Box of 100 (strips of 10)... ._NDC 0028-0023-61 
DS Tablets 20 mg—white, capsule shapec, 
scored (imprinted 33 Geigy) 
Bottles of 100... | 
Unit Dose (blister pack) 
Box of 100 (strips of 10) NDC 0028-0033-61 


Dispense in tight container (USP). 


.. NDC 0028-0023-01 


NDC 0028-0033-01 


C80-86 (2/81) 
Consult complete product literature before 
prescribing. 


References 

1. Tolonen U, Myllylä V, Hokkanen E. Treatment 
of spasticity with baclofen and salbutamol 
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GEIGY Pharmaceuticals 
Division of CIBA-GEIGY Corporation 
Ardsley, New York 10502 


Geigy 


FROM 
ELSEVIER 
NORTH 
HOLLAND, 


the 
publisPers of 
EEG Journal 
and ithe EEG 


Hanabook — s 
ndok | Primer 


guide to 
pinkateec | N- Spetimann, M.D. 


interpre tation Northwestern University 1981 473 pages 94 Illustrations 


Medical School. Director of EEG lines for improving recording 22 tables 

Laboratories, VA Lakeside Medical techniques. Paper $26.95/($36.00/Dfl. 74.00 
Center, Chicago Evanston Hospital, Outstanding features include: outside of North America) 
Evanston, Illinois @ horizontal page format for 0-444-80299-1 


Comprehensive in coverage 
and ideal for reference or study 
purposes, EEG Primer de- 
serves a prominent place in 
your laboratory or effice. 





EEG Primer presents a 
complete, illustrated account 
of clinical EEG and its role in 
the diagnosis of cerebral dis- 
orders. It provides the begin- 
ning EEG reader with the basic 
concepts of clinical EEG; the 
clinician with a systematic 
overview of all the information 
required of the competent EEG 
interpreter; and the technician 
with insight into the purpose of 
the test and practica! guide- 


clear display of EEG tracings 
@ 94 illustrations which 
contain pointers for accurate 


identification of the abnormali- 


ties shown 

@ 22 tables summarizing 
electroclinical correlations 

@ extensive references 
(through 1980) at the end of 
each chapter 

@ thorough cross-referencing 
throughout the book and a 
complete index of approx- 
imately 1,000 entries. 


Cloth $75.25/Df. 154.25 
0-444-80260-6 

For more informatien or to 
order, write to: 


In the U.S.A. and Canada: 
Elsevier North Holland, Inc. 
52 Vanderbilt Avenue 

New York, NY 10017 

In the rest of the werld: 
Elsevier/North-Holland , 
Biomedical Press 

P.O. Box 211 

Amsterdam, The Netherlands 









A full-time faculty appointment 
is available at the University of 
California, Davis, School of Medi- 
zire, for a board eligible/certified 
neurclogist with interests in clini- 
ca and/or basic neurophysiology. 
Te department's current focus of 
rherests include neonatal and 
a=jiatric EEG, intensive monitor- 
ng of patients with epilepsy being 
considered for surgery, electrocor- 
ticography, evoked potentials, and 
the relationship of epileptogenici- 
ży to functional cortical organiza- 
tion. Applications accepted 
though 5/31/81. An Equal 
OC >portunity—Affirmative 
“ction Employer. Send C.V. 
aœ] statement of research inter- 
ass to: Pierre M. Dreyfus, M.D., 
Ceirperson of Neurology, School 
3 Medicine, University of Califor- 
ve, Davis, CA 95616. 

























/ 
NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 







Needed to join busy, grow ng 
department in a multispecial- 
ty clinic. 











Contact 





K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 
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But you can 
treat his ADD 


No need to expose him to 
teasing about taking midday 
medicine at school. Cylert 
discreetly treats ADD (attention 
deficit disorder) with just one 
daily dose. Taken at home. 


without problems No need for the child to carry 


à of dosing at 
Š „school 









a controlled drug to school. No 
need to involve school personnel. 
As effective for behavior 

control as multiple doses of 


methylphenidate or 
amphetamines. Ce) 


w Cylerto:2 


(Oe@Moline) 


Tablets: 18.75, 37.5, 75 mg. Chewable tablets: 37.5 mg. 


See overleaf 
for brief summary. 
0113375 


Cylert. romaine € 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate. 

It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one. 

Pemoline is a white, tasteless, odorless powder, relatively insoluble (less than 1 mg./ml.) in water. 
Chloroform, ether. acetone, and benzene: its solubility in 95% ethyl alcohol is 2.2 mg./ml, 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants; however. it has minimal sympathomimetic effects. 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms, the 
exact mechanism and site of action of the drug in man is not known. 

There ıs neither specific evidence which Clearly establishes the mechanism whereby CYLERT 
Produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system, 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days. 

Metabolites of pemoline include pemoline Conjugate, pemoline dione, mandelic acid. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action. Using the recommended schedule of dosage 
titration. significant clinical benefit may not be evident until the third or fourth week of drug 
administration. 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational, social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility, short attention span. hyperactivity. 
emotional lability, and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of Comparatively recent origin. Noniocalizing (soft) neurological signs. 
learning disability. and abnormal EEG may or may not be present, and a diagnosis of central nervous 
system dysfunction may or may not be warranted. 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these Signs 
and symptoms, including: Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood, Hyper- 
kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion. and Minor Cerebral Dysfunction. 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS.) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in Psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore. growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention Span. hyperactivity. emotional lability 
and impulsivigy. It should be considered only in light oi the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physician's assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics. 

When these symptoms are associated with acute stress reactions, treatment with CYLERT is 
usually not indicated. 

Long-term effects of CYLERT in children have not been well established. 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered with caution to Patents with significantly impaired hepatic or 


renal function 
The interaction of ort Ne other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently With other Grugs. especially drugs with CNS activity, should be 
monitored carefully, 

CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
pharmacologic similarity of pemoline to other Psychostimulants with known dependence liability 
Suggests that psychological and/or physical dependence might also occur with CYLERT There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative. 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established. 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg./kg day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37.5 mg. /kg ‘day, 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT it usually 
occurs early in therapy, prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage. 

Anorexia with weight loss may occur duri ng the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to Suemonths 

Stomach ache, skin rashes, increased irritability, mild depression. nausea. dizziness. headache, 
drowsiness. and hallucinations have been reported, 

Elevations of SGOT. SGPT, and serum LDH have occurred in patients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT: a causal relationship between the drug and 
this clinical finding has not been established. 

The following CNS effects have been reported with the use of CYLERT: dyskinetic movements of the 
tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
ge A definite causal relationship between CYLERT and these reactions has not been estab- 
ished 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a significant or protracted nature, dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation, restless- 
ness, hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 
Primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
reanegement of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg./day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg. 

Clinical improvement with erT 1$ gradual. Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration. 

Where possible, drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy. 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 0113375 








FIRST YEAR 
NEUROLOGY 
RESIDENCY POSITION 


PGY2 level, is available beginning 
July 1981. Stanford University Medi- 
cal Center offers a fully accredited 
three-year program with clinical 
experience in adult and pediatric 
neurology, training in EEG, EMG and 


sensory evoked potentials, neuropa- 
thology, neuroradiology and psychia- 
try. Stanford University is an equal 
opportunity affirmative action em- 
ployer. To apply, contact Barry R. 
Tharp, M.D., C-334, Department of 
Neurology, Stanford University Medi- 
cal Center, Stanford, California 
94305. 








Neurologist needed by 
55-member multispecialty 
group in a city of 67,000 
located on the Mississippi 
River in lowa. 


Drawing base is approxi- 
mately 250,000 with 350- 
bed hospital located adja- 
cent to clinic building. 
Candidate must be board 
certified or board eligible. 


Full range of fringe bene- 

fits, including pension plan 

and profit sharing plan. 

Affiliate status for one year 

with shareholder status 

thereafter. 

Reply to: 

Robert Melgaard, M.D. 

The Medical Associates 
Clinic, P.C. 

1000 Langworthy 

Dubuque, lowa 52001 

319-557-6321 
















THE AMERICAN MEDICAL 
ELECTROENCEPHALOGRAPHIC 
ASSOCIATION 






fecer*fied 20 aour category 1 C.M.E. EEG course. The program will be held at Caesar’s Lake Tahoe, Stateline Nevada, Thursday June 25 
throu -h Saturday June 28, 1981. The course is sponsored by the American Medical EEG Association. 


Thursday June 25: SPECIAL COURSE—PART | 
Pediatric EEG Review 


“NORMAL AND ABSORMAL EEG FROM PREMATURITY TO ADOLESCENCE”—Dr. John Hughes, Professor of Neurology, University of Illinois School of Medicine, Chicago, IL, 
Dr. Tames Nealis, Clinical Assistant Professor of Pediatric Neurology, University of Florida School of Medicine, Jacksonville, FL, Dr. Harley Schear, Associate Director 


of Neurosciences, Mt. Zion Hospital, San Francisco, CA. 














SPECIAL COURSE—PART II 
“New and Controversial Areas in EEG” 


“RECENT DEVELOBMENTS IN THE THERAPY OF EPILEPSY’—Dr. B. J. Wilder, Professor of Neurology, University of Florida School of Medicine. 

“SURRANT CRITERIA FOR DETERMINATION OF CEREBRAL DEATH"”—Dr. Robert Weinmann, Associate Editor, Clinical EEG, San Jose, CA. 

“@ONTROVERSIAL “SSUES IN TELEPHONIC EEG TRANSMISSION INCLUDING CEREBRAL DEATH (ECS)"—Dr. Harley Schear, Associate Director of Neurosciences, Mt. Zion 
Hospital, San Francisco, CA. 

Pane! Miscussion; “THE USE OF EEG TELEPHONIC TRANSMISSION FOR CEREBRAL DEATH”—Drs. B. J. Wilder, H. Schear and R. Weinmann. 

“24 WCJR AMBULATORY EEG MONITORING’—Dr. R. Quy, Consultant to Queen's Square Hospital, Oxford Medical Electronics, London, England. 

“THE USE ØF 24 SOUR EEG MONITORING IN PATIENTS WITH BLACKOUTS”—Dr. Jacob Green, Clinical Associate Professor of Neurology, University of Florica, and Dr. 


Dawd Scales. President, Neurological Institute, Jacksonville, Florida. 


Friday, June 26: 

“ROWE. SPECTRUM ANALYSIS OF EEG IN THE COMATOSE PATIENT”—Dr. Keith Chiappa, Assistant Professor of Neurology, Harvard Medical School, Associate Derector, EEG 
Labczatory, Massachusetts General Hospital, Boston, MA. 

“THE USE OF COMPUTERIZED EEG INTERPRETATION IN THE CLINICAL EEG LABORATORY”—Dr. Reginald Bickford, Professor of Neurosciences, University of California at 
San Biego, San Diego, CA. . 

“SOMPSTERIZED EEG: ALL THAT GLITTERS IS NOT GOLD''—Dr. Alan Gevins, Director, EEG Systems Laboratory, Langley Porter Neuropsychiatric Institute, 


San “raneisco, SA. 

Pane! Discussion: “NEW HORIZONS IN COMPUTER EEG”—Dr. Charles Yeager, Director Emeritus, EEG Systems Laboratory, Langley Porter Neuropsychiatric Institute, San 
Franmisce, CA, moderators, Dr. K. Chiappa, Dr. R. Bickford, Dr. R. John, and Dr. A. Gevins. 

=e JES N EVOKED POTENTIALS IN PATIENTS WITH LEARNING DISABILITIES”—Dr. R. John, Brain Research Laboratory, New York University Medical Center, New 
Yorke RY. 

“ABNORMALITIES IN EVOKED POTENTIALS IN SUDDEN INFANT DEATH SYNDROME”—An Update, Dr. R. Nodar, Head, Section of Communicative Disorders, Cleveland Clinic, 
Cleviland, Ohio Dr. D. Lonsdale, Head, Section of Biochemical Genetics, Cleveland Clinic, Cleveland, Ohio, and Dr. J. Nealis, Clinical Assistant Professor of Pediatric 
Neumlogy, University of FL School of Medicine, Jacksonville, FL L 

“BYOKED POTENTIAL ABNORMALITIES IN HEAD INJURY—RELATIVE TO DISABILITY AND CLINICAL OUTCOME”—Dr. M. Rappaport, Academic Research Adminigé ator, Brain 


Funcion Study Unit, Agnew State Hospital, San Jose, CA. 



























SPECIAL COURSE—PART III 
Evoked Potentials for the Practitioner 
“Our goal is to teach you to actually do your own evoked potentials.” 


“INTRODUCTION TO EVOKED POTENTIAL RECORDING TECHNIQUES’—Dr. Irvin Gerson, Assistant Professor, Department of Psychiatry & Human Behavior, Jefferson 


University, Director of Neurophysiology Laboratories, Philadelphia College of Osteopathic Medicine, Philadelphia, PA. 
“SLINIGAL UTILITWOF EVOKED POTENTIALS” —Dr. K. Chiappa, Assistant Professor of Neurology, Harvard Medical School, Associate Director, EEG Laboratory, Massachusetts 


General Hespita, Boston, MA. 
“@ROBEEMS COMMONLY ENCOUNTERED IN EVOKED POTENTIAL RECORDINGS”—Dr. M. Rappaport, Academic Research Administrator, Brain Function Study Snit, Agnew 


_ State Hospital, San Jose, CA. 
Round <able Discussion in Evoked Potentials—Drs. I. Gerson, M. Rappaport, K. Chiappa, R. John, R. Bickford. 
American Board of EEG Review Session—Optional—Staff. 


Saterday, June 27: 


Evoeed Potential Seminar featuring individual and small group demonstrations of evoked potentials with “hands on” experience. Each participant to be personally checked 
sut on equpment. 


Smail group demonstrations in computerized EEG analysis, and 24 hour EEG ambulatory monitoring will also fe available. 












ENROLLMENT LIMITED—HOTEL RESERVATIONS MUST BE RECEIVED BY May 20, 1981! 


ADVANCED REGISTRATION 
Name Address 


Cty. an ee er Fa State Zip Telephone 


AMEEGA Membe: $190.00( ) Nonmember $225.00( )—For Entire Course, including luncheons and banquet. 


Make sheck payable to: American Medical EEG Association 
‘Mail aypiiestion and check to: Jacob Green, M.D., Course Director 
c/o Mr. Robert Herzog, Executive Secretary 
American Medical EEG Association 
850 Elm Grove Road 
Elm Grove, Wisconsin 53122 
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EVOKED RESPONSE SYSTEM 


(J 2 GRASS MODEL IDERS EVOKED RESPONSE SYSTEM ems 





© GRASS INSTRUMENT CO. 1978 





by GRASS 


MODEL 10 ERS 


Evoke, amplify, average and record multi-modality corti- 
cal potentials with one compact, totally compatible sys- 
tem by Grass. The Model 10 has had lengthy and highly 
successful clinical and research field trials. 


THE BASIC RECORDING SYSTEM: 

èe A SIGNAL CONDITIONING MODULE with 11 position 
electrode selection, Electrode test, individual channel 
bandwidth control and calibrator. 

e ISOLATED INPUTS for electrical safety. 

¢ BIO-RESPONSE AVERAGER with a full 1 K memory for 
each channel for greater resolution. There are four ' 
separate 1 K memories, therefore there is no memory 
division when multiple channels are used. Designed for 
short latency, rapid-rise time brainstem responses | 
where 1000 or more trials are often needed to extract 
and resolve submicrovolt signals from noise within a 10 
milliseconds post-stimulus period. 

e MODULAR CONSTRUCTION for 2 or 4 channel recording. 

e DATA DISPLAY — TWO CRT MONITORS for ongoing 
data and stored data, plus an X-Y plotter. 


OPTIONAL STIMULATORS i 
e VISUAL PATTERN GENERATOR for flash, bars or checks. 


e AUDITORY STIMULUS CONTROL for click and for 
masking noise. 


e SOMATOSENSORY STIMULATING MODULE. 
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-Your patient has 
. Just presented 
with wry neck... 


... or anosmia or simply loss of muscle 


strencth. How do you proceed? 


Alpers & Mancall’s 
/ ESSENTIALS OF THE 
NEUROLOGIC 


EXAMINATION, New 2nd Ed. 


By Elliott _. Wancall, MD, Professor and Chairman, Depart- 


ment of Neurslogy. Hahnemann Medical College and 
Hospital, Phi sdelpnia, Pa. 





The illustration above shows spasmodic tor- 
ticollis, demonstrating striking sternomastoid 
hypertrophy. 





Two new titles 


The rew second edition of this classic book provides you with a in the Contemporary 
rational climic= approach to any patient with neurologic disease. z m 
Yov’'lišind prac: cal, well-organized information on the fundamentals Neurology Series 
of neurologic =xamination, salient features of the medical history, Jennett & Teasdale: 
anc tepicaldi=gnosis. A separate chapter examines diagnostic and M f Bok 
labora ery =s=, how they work, and the information they provide. anagement of Hea Injuries 

Matesial mew to this edition includes comprehensive sections By Bryan Jennett, MD, FRCS; and 
on disorders c* eonsciousness, aphasias and neuro-ophthalmology — Graham Teasdale, MRCP, FRCS. 


x all areas of comsideraple recent clinical interest. In addition, there is 


CT scanning. “formation is included on sphincter control, the 


netrogenic Di&ocer and sexual function. 


228 pp. Mustd. Soft cover. Ready June 1981. $10.95. 


Table of Cemtents: 
Exem mation c-the Nervous System. Interpretation of Neurologic March 1981. $40.00. 


Symptoms ane Signs. Topical Diagnosis of Nervous Disease. 
Laboratory !nwestigations in Neurologic Disease. Appendix — Muscle 


Innervation. 


| 
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On 3-day approval please send me the book(s) which | have 
indicated. 
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5605. Mence® Alpers & Mancall’s Essentials of the Neurologic Ex- 
amination < ad Edit on. $10.95. Ready June 1981. 

5017. Jernet « Teasdale: Management of Head Injuries. $35.00. Janu- 
ary 1961. 

4°50. Gilmam Sisorders of the Cerebellum. $40.00. March 1981. 

8209. Stub -= Slack: Organic Brain Syndromes: An Introduction to 
Neurobehe ioral Disorders. $30.00. March 1981. 

62. Plum & ?osner: The Diagnosis of Stupor and Coma, 3rd Edition. 
$2200 Jus 1980. 

5650. Livese™ & Spielholz: Peripheral Neurology: Case Studies in 
Electrodiap asis. $21.00. January 1979. 

0580. Batoh = Honrubia: Clinical Neurophysiology of the Vestibular 
System. $22.90. January 1979. 

0S. Barlow: Menta Retardation and Related Disorders. $25.00. 
February E 8. 

610. Milhore Pediatric Neurosurgery. $38.00. February 1978. 

8208. Steub = Slack: The Mental Status Examination in Neurology. 
$295. 977 

9221. Wes: Gementia 2nd Edition. $27.50. 1977. 


361 pp. 104 ill. January 1981. $35.00. 
an extensively? ustrated section on the most advanced techniques in Gilman et al.: 


Disorders of the Cerebellum 
By Sid Gilman, MD; James R. 
Bloedel, MD, PhD; and Richard 
Lechtenberg, MD. 415 pp. Illustd. 
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An invoice will accompany the book(s) and will include a small charge for 
postage and handling, state sales tax will be added when appropriate. 


Please Print: 





Full Name. 


Address. 





City. State. ZIP. 





F. A. DAVIS COMPANY 
1915 ARCH STREET 
PHILADELPHIA, PENNSYLVANIA 19103 
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Economically yours 
for routine clinical electroencephalography 


\ accessible by removing the top protective cover. 
Photic stimulation, cart, unique impedance 
check and versatile ECG/marker channel are 
standard features. And, as your needs expand, 
you can add a hyperventilation unit. Even 
when thus combined, the integrated instru- 
ment measures only 26” wide by 14-1/2” 
(9-channel) or 18” (13-channel) deep. 


The EEG-7000 series permits you to start not only 
with a small initial investment, but also ensures a 
one-third saving in running costs and record 
storage space by tracing EEG on a 155mm 
(9-channel) or 245mm (13-channel) wide chart. 
Nine-position sensitivity control, two chart 
speeds (15 & 30mm/sec), AC hum filter, uni- 
versal ink well, three time constants and two 
high filter settings allow flexibility in an easy- 
to-use instrument. 

The operation is simple. The number of controls 
is minimized, and eight prewired montages can 
be selected by light-touch keyswitches on the 
top panel while the free selector board is easily 
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Role of Platelets in Vasogenic Brain Edema 


I. Signifeancs of Thrombus Formation in the Damaged Vessels 


Hiromu Segawa MD, Eussel H. Patterson, Jr, MD 


© im an invesiigatiomof the role of plate- 
lets in vasegenic edema in cats, direct 
observation of the cortex revealed that 
within several minutes after cold injury, 
platelet thremb formed in small veins at 
the point where the veins emerged from 
the depths ef the brain Later, edema fluid 
extravasated trem the veins at this same 
point. Pretreatreent wih a platelet inhibi- 
tor RA-232, abolished the formation of 
platelet throməi anc remarkably en- 
hanced the leaxage of edema fluid. The 
microcirculation was sssessed by carbon 
black perfusiem and was found to fill bet- 
ter in the cats that received the platelet 
intibior. The better filling may be 
ascribed to a @ecreased number of throm- 
bi and consequent improved blood flow in 
small blood vessels. We conclude that 
pletelet aggregates py a major role in 
controlling the leakage of edema fluid 
after cold injury. 

(Arch Nearel 1981 ;33:265-270) 


he spread of edema in the brain 

fcllowing waumz is a matter of 
some interest sinee the effects of 
brair edema eontribute substantially 
to the morbidity of bead injury. Trau- 
matie cerebra edema has been stud- 
iec extensivwey, but the associated 
henatological changes have been rela- 
tively negiected despite good reason 
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to believe that they might be impor- 
tant.'* Traumatic edema is character- 
ized by an escape of serum constit- 
uents from the injured vessels into the 
cerebral parenchyma.’ Since one ef- 
fect of injury is to cause the adherence 
of platelets to damaged endothelium,’ 
perhaps the formation of platelet 
thrombi in damaged capillaries plays 
a role in limiting the spread of ede- 
ma.’ Possibly the same thrombi, 
through limiting the spread of edema, 
may block the microcirculation and 
thereby cause brain ischemia. This 
study was undertaken to help clarify 
these issues. 

We elected to induce cerebral ede- 
ma by a cold injury in the cat. The 
extent of edema was estimated by the 
protein tracer, Evans’ blue, and the 
microcirculation was studied both by 
direct observation and by carbon black 
perfusion.’* A number of hematologic 
variables were monitored, including 
some concerned with platelet func- 
tion. Platelet function was manipu- 
lated through the use of a pyrimidopy- 
rimidine compound, RA-283, which 
belongs to a family of drugs that 
inhibits platelet aggregation and de- 
creases platelet adhesiveness.’ The 
results of these studies form the basis 
for this report. 


MATERIALS AND METHODS 


Mongrel cats weighing 2.4 to 4.1 kg were 
prepared by performing a right parietal 
craniectomy under intramuscular keta- 
mine anesthesia (15 mg/kg). One week 
later the cats were reanesthetized with 
ketamine and the tracheas were intubated. 
Respirations were controlled with a me- 
chanical respirator to maintain an arterial 


Pco, of 30 to 35 mm Hg. Movement of the 
animals was prevented by intravenous (IV) 
gallamine triethiodide, 10 mg initially and 
3 mg at intervals of 30 to 60 minutes. 
Cannulas were placed in both femoral 
arteries to measure blood pressure (BP) 
and to sample blood for arterial gas pres- 
sures, platelet counts, and studies of plate- 
let aggregation. Isotonic saline was used to 
flush the cannulas. Half of the animals 
were treated with RA-233 30 minutes prior 
to cold injury. A dose of 10 mg/kg of body 
weight was dissolved in 20 mL of saline 
and administered IV durin the interval of 
20 minutes by a mechanical pump. The 
scalp over the previously completed crani- 
ectomy was reopened. A 5 x 12-mm brass 
plate was immersed in liquid nitrogen and 
then placed 3 s later over the exposed dura 
(Fig 1). 


Evans’ Blue Dye 


Twelve of the cats were injected IV with 
13 mg/kg of Evans’ blue 30 minutes after 
the cold injury. Five hours after the injury 
the cats were killed by the intraperitoneal 
injection of 300 to 360 mg of pentobarbital 
(Nembutal). The brains were removed and 
immersed in a 10% formaldehyde solution 
for several weeks. They were sliced into 
thin coronal sections and photographed. 
The portion of eaeh brain that was stained 
blue was separated from the unstained 
brain and was dried overnight at 105 °C 
and weighed. 


Carbon Perfusion 


Five hours after the cold lesion was 
made, eight cats were given an additional 
dose of ketamine and the aortic arches 
were cannulated. The ascending aorta was 
clamped and the right atrium opened to 
exsanguinate the animal. The aortic arch 
was perfused with 200 mL of isotonic saline 
followed by 200 mL of a 10% formaldehyde 
solution and then 250 mL of a solution of 


Brain Edema—Segawa & Patterson 265 





a 





Fig 1.—Evans’ blue stain (top) and carbon black perfusion (bottom). Arrows indicate sites 
of lesions. A and C, Untreated animals. B and D, Animals treated with RA-233. 
Double-headed arrow shows extent of Evans’ blue stain in treated animal. Differences in 
width of injured gyri in C and D are due to local anatomical differences and plane of 


section rather than to severity of edema. 
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Fig 2.—Effect of RA-233 on extent of 
Evans’ blue staining. Edema was greatly 
increased in treated animals. 


carbon black at a pressure of 150 mm Hg. 
The brain then was removed and fixed 
further by immersion in a 4% formalde- 
hyde solution. One or two weeks later the 
brains were cut in coronal sections 3 mm 
thick, and the extent of the filling defect 
was graded on the following four-point 
scale: 0, no filling defect; 1, slightly visible 
defect in the gray matter underlying the 
cold lesions; 2, obvious defect confined to 
the area underlying the cold lesion; 3, 
impaired filling extending beyond the lim- 
its of the cold lesion; and 4, large area of 
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impaired filling that involved the entire 
gyrus. In addition to grading the extent of 
nonfilling, some seetions were cleared by 
first dehydrating the sections in 70% to 
100% alcohol and immersion in methyl sali- 
cylate. Histopatholegical sections also were 
prepared and stained with hematoxylin- 
eosin. 


Cortical Window 


In four cats, an extensive bilateral crani- 
ectomy was performed and the dura was 
opened to expose the maximum amount of 
the cerebral convexity. Great care was 
taken to minimize surgical trauma to the 
brain and to prevent blood from reaching 
the brain surface. The cortex was frequent- 
ly irrigated with saline to prevent drying. 
The cortical surface was then observed at 
magnifications ranging from x6 to x 140. 
Two of the animals were given RA-233 ina 
dose of 10 mg/kg, as was previously 
described. Two colé lesions were made by 
applying the metal plate to a plastic sheet 
that overlay the right hemisphere. The 
changes in the mierocirculation and peri- 
vascular response were observed closely. 
Two hours later, two additional cold lesions 
were made in the left hemisphere. Evans’ 
blue, in a dose of 20 mg/kg, was given IV 
five minutes after the left lesion was made. 
The spread of dye from the vessels was 
observed in both hemispheres, with partic- 
ular attention paid to the time relation- 
ships, the point of leakage, and the extent 
of the spread. The animals were killed four 
hours after the injection of Evans’ blue and 
the brains removed and suspended in a 10% 
formaldehyde solution. At a later date, the 
brains were cut in coronal sections and the 
extent of the staining was estimated. 


Hematological Studies 


Blood samples were obtained periodical- 
ly from the femoral artery. The platelet 


count was determined from plasma sepa- 
rated from heparinized blood in a capillary 
tube. Circulating platelet aggregates were 
determined by a modification of the meth- 
od of Maca et al.'? Two samples measuring 
0.5 mL were mixed with 2 mL of a buffered 
solution of ethylenediaminetetraacetic 
acid (EDTA) and formaldehyde and with 2 
mL of buffered EDTA respectively. The 
samples were centrifuged, which in the 
case of the formaldehyde-treated sample 
separated the platelets from the formalde- 
hyde-fixed aggregates. A platelet count 
was performed on both samples of platelet- 
rich plasma. The results were expressed as 
the ratio of the platelet count with formal- 
dehyde-fixed sample to the platelet count 
in the EDTA-treated sample. This ratio 
approaches 1 in the absence of aggregates 
and falls below 1 when aggregates are 
present. 

Clotting time was determined by the 
glass tube method, prothrombin time (PT) 
was measured on citrated plasma after 
using a test kit (Simplasmin, Warner Chil- 
cott), and bleeding time was obtained from 
a stick in the earlobe. 


RESULTS 


The administration of RA-233 in- 
duced profound hypotension. The 
mean arterial pressure began to fall 
immediately after infusion was 
started, reached its lowest level in ten 
to 15 minutes (58 + 10 mm Hg), and 
then gradually increased to regain the 
initial pressure by 160 + 31 minutes. 
Although the arterial BP varied in the 
untreated cats, no consistent trend 
was detected. 


Evans’ Blue Staining 


The extent of edema was estimated 
by dissecting blue-stained areas of 
brain from the coronal brain slices and 
drying the tissue. The average of dry 
tissue weight was 59.9 + 12.8 mg 
(mean + SEM) in the control group 
and 164.4 + 25.5 mg in the group 
treated with the antiplatelet drug 
(Fig 1 and 2). Although the variability 
in each group was found to be large, 
the effect of the drug was statistically 
significant (P < .01). 


Carbon Perfusion 


Coronal brain sections were exam- 
ined macroscopically and microscopi- 
cally for areas of incomplete vascular 
filling. In the control hemisphere of 
animals subjected to cold lesion induc- 
tion, macroscopic inspection revealed 
even penetration of carbon through- 
out the brain vasculature. Low-power 
microscopy showed that almost all 
vessels were well filled with carbon. In 
the experimental hemisphere, im- 
paired filling manifested itself as a 
pale-gray coloration in contrast to 
areas completely filled with carbon, 
which appeared black. Areas of poor 
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Fig 3.—Effert o RA-238 on carbon black 
pertusion. Filing dect was graded 
according te fowr-poine scale. Treatment 
with RA-233 deareasec filling defect sub- 
stantially. 


Untreated 


filling were camfined to the suprasyl- 
vian gyrus, were the lesion was made 
(Fiz 1). The exten: of the filling 
defec= in the cats that received no 
drug ranged frem gredes 2 to 4 on our 
sca.e and sometimes extended to the 
whole suprasy vian gyrus. Those cats 
that received 2A-232 tended to have 
less obvious amc less extensive impair- 
ment of filing ranging from grades 0 
to 2 (Fig 3. The diference between 
the two grouzs was statistically sig- 
nificant (P < 02, Mann-Whitney’s U 
test). In some of the treated animals, 
the microvasaalature in brain under 
the cold lesiem was well filled with 
carbon but showed microscopic 
changes characteristie of cerebral ede- 
ma’ Thesechanges were marked tor- 
tuosity of the srterial vessels, dilation 
of small veins, and a cecreased num- 
ber of terminal brarches and capil- 
laries. Vessels were particularly 
sparse in the beundary zone between 
gray and white matter. an area where 
the perfusion pressure ordinarily is 
repited to be ow. Most of the capil- 
laries were compressed and narrowed 
by pressure from the edematous 
bran. Some were obstructed by 
intravascular aggregates. However, 
filling was much more complete in the 
treeted animals than n the untreated 
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Fig 4.—Microvasculature demonstrated by carbon black. A, Remarxably impaired 


circulation is demonstrated in left gyrus where lesion was made in untreated animal. B, 
Improved filling with RA-233 treatment (methyl salicylate preparation, x 50). 
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Fig 5.—Microvessels near lesion visualized with carbon black in untreated animal. White 
thrombi are seen in cortical vein (arrows) (methyl salicylate preparation, x 250). 


animals (Fig 4). Many of the veins in 
range of 30 um that penetrated the 
gray matter were obstructed by what 
appeared to be platelet thrombi. These 
thrombi were stretched along the axis 
of the vessel and appeared as a nega- 
tive shadow outlined by surrounding 
carbon black (Fig 5). Numerous round 
filling defects were found in the 
lumen of capillaries and small vessels 
where the perfusion was poor." 


Cortical Window Observations 


For the first one minute following 
the cold lesion induction, the frozen 
cortex remained blanched. During this 
period, segmental spasm that per- 


sisted throughout the experiment de- 
veloped in small arterioles. After 
about three to four minutes, white 
thrombi, most likely platelet aggre- 
gates, formed and grew in cortical 
venules. Other thrombi formed in the 
larger veins and obstructed the entire 
lumen, which resulted in stasis and in 
RBC sludging. Thrombi formed most 
rapidly during the first ten to 20 
minutes, but a few new ones devel- 
oped after 30 minutes. 

Within four minutes a macroscopic 
cortical blush occurred that under 
magnification proved to be the result 
of capillary dilation anc red venous 
blood. After about seven zo eight min- 
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Fig 6.—Top, Percentage change from initial platelet counts taken as 100%. Bottom, Ratio 
to control valu taken as 1.0. Decrease in ratio is compatible with increase in platelet 


aggregation. 


utes, when this change had become 
pronounced, blood began to extravas- 
ate from veins, and petechiae ap- 
peared. These petechiae always 
started at the point where the superfi- 
cial veins penetrated the cortex. The 
hemorrhage became larger as individ- 
ual hemorrhages coalesced and as 
individual petechiae enlarged. This 
point was often just proximal to a 
thrombotic vein on the cortical sur- 
face. This finding suggests that the 
platelet thrombi had started to form 
at a place where a small vein had been 
injured by the cold. 

The vascular changes just described 
above progressed during a 30-minute 
period, when they reached a plateau. 
Edema and swelling of the injured 
site began in the first several minutes 
and progressed for 120 minutes, by 
which time the brain usually had pro- 
truded through the skull defect. This 
swelling compressed and occluded 
both small and large veins, but had 
relatively little effect on the arteries. 
No arterial vasospasm was observed 
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in the cats treated with RA-233. 
Venous thrombi were sparse and 
small, and the veins retained their 
normal size and patency. However, 
venous extravasation occurred earlier 
and was more extensive than in the 
untreated animals. If Evans’ blue was 
injected five minutes after the cold 
injury, it promptly leaked into the 
brain tissue from the point where the 
small veins turned from the cortical 
surface and penetrated into the brain. 
If Evans’ blue was injected two hours 
after the cold injury, extravasation 
was delayed for four minutes and was 
less extensive and limited to several 
isolated veins that had not shown 
marked hemorrhage earlier. Coronal 
sections at the lesions revealed that 
the migration of dye was much more 
extensive when injected five minutes 
rather than 120 minutes after the cold 
lesion was made. 


Hematological Studies 


After the cold lesion was made, the 
platelet count fell in untreated cats to 


83% + 4% by 30 minutes and did not 
return to the initial values during the 
ensuing 210 minutes (Fig 6, top). 
Although the platelet count varied 
substantially between individual cats, 
it tended to fall more slowly in cats 
treated with RA-233. The platelet 
count stayed essentially unchanged 
for the first 30 minutes and then fell 
to reach its lowest values, 84% + 5% of 
control, 180 minutes after the lesion 
was made. The number of platelet 
aggregates increased remarkably fol- 
lowing the cold injury in untreated 
cats, but this did not occur in cats that 
received RA-238. In fact, the number 
of platelet aggregates actually de- 
creased following the lesion and 
remained higher than in the un- 
treated cats until the end of the exper- 
iment (P < .02 at 60 minutes) (Fig 6, 
bottom). 

Bleeding time was prolonged by 
about 80% after the lesions were made 
in all groups. Evans’ blue in particular 
seemed to have an effect on the bleed- 
ing time, but RA-233 did not (Fig 7, 
top). The clotting time did not change 
significantly (Fig 7, center). The PT 
was prolonged at 120 minutes and 
then recovered slightly by 180 min- 
utes. It was not influenced by the use 
of RA-233 (Fig 7, bottom). 


COMMENT 


The experimental brain edema in- 
duced by local freezing of brain tissue 
is characterized by the disruption of 
the vascular endothelium that consti- 
tutes the blood-brain barrier (BBB) 
and the accumulation of fluid caused 
by edema in extracellular spaces of 
the white matter." This type of 
edema has been referred to as trau- 
matic or vasogenic. It has been 
known that the leak of serum constit- 
uents is confined to the site of cortical 
injury and that vascular permeability 
in the white matter remains unal- 
tered.*:!* 

In our studies, which used the cold 
injury model, both protein tracer and 
blood were found to leak from the 
small veins at the point where the 
veins emerged from the depths of the 
brain and turned at a right angle to 
course on the cortical surface. In con- 
trast, the arteries maintained their 
integrity and never leaked. This 
observation implies that veins are 
more vulnerable to the effects of trau- 
ma than are arteries, perhaps because 
of the thinness of their walls. Smith et 
al, who observed the microcirculation 
in experimental cerebral contusion, 
also found that arterial disruption 
rarely occurred and that any change 
in arteries was minimal in comparison 
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Fig 7.—4em=toiogical changes following 
cold injery \“emes arə expressed in per- 
centage with ~90% aqual to control val- 
ues. Significaeee shown as asterisks rep- 
resents comparison with control values. 
No signitican’ ference is noted between 
treated and ummeated groups in any vari- 
able. Too, 3ie=cing time. Center, Clotting 
time. Bortem, =rathrombin time. 


with the extensive damage observed 
in the venou= system." 

The leakase of fluid of edema 
seemed to be confined to the damaged 
veins 0: the =artex. When the brains 
were se=tiomed at various time inter- 
vals afier esrtical injuries, protein 
tracer was meted to migrate from the 
surface deep into the parenchyma. 
The CST wa=also stained with Evans’ 
blue, wien eaviously leaked out from 
the damage surfaee. No stain was 
observed in the white matter unless it 
was associat=c with hemorrhage (un- 
published da®). 

By wkat reate did the tracer and the 
leakage of fid ef edema escape so 
rapidly and profusely from the in- 
jured cortiz=] wens? Pinocytosis 
seems hardly an adequate mechanism 
for the rapic Tormation of such large 
amount. of Eskage of fluid of edema. 
Probably pmocytosis occurs to a 
degree, sim it ¿s a nonspecific 
response of «cerebral arteries and 
capillar=s‘to vaniety of stimuli; how- 
ever, judging “rom the reports of oth- 
ers, pinecytto= = would at best be only a 
minor mecha sm in this model.*°-** As 
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Klatzo' concluded, we believe that the 
most likely way that the edema fluid 
escaped from the blood vessels was 
through pores in the vessels them- 
selves that resulted from the traumat- 
ic disruption of endothelial tight junc- 
tions. 

The dye extravasated from the cor- 
tical veins rapidly and profusely soon 
after the injury, but the rate of leak- 
age decreased remarkably by the time 
two hours had passed. This suggests 
that some effective mechanism to stop 
the leaks had evolved. The usual 
sequence of events was that white 
thrombi appeared promptly in small 
veins, and shortly thereafter blood 
and protein extravasated from the 
same vessels. Later, the leaking ves- 
sels regained some of their initial 
integrity and the rate of leakage 
slowed. The white thrombi, almost 
certainly platelet aggregates, proba- 
bly stuck to the damaged endothelium 
and sealed off the pores that had 
formed in the veins as the result of the 
injury” (Fig 5). Pretreatment with 
RA-233, a platelet inhibitor, pre- 
vented the formation of platelet 
thrombi in these experiments, with 
the result that widespread leakage of 
dye and blood occurred. This finding 
emphasizes the role that platelets 
have in restoring the BBB and altered 
permeability after injury. Danielli 
was the first to emphasize the impor- 
tance of platelets in controlling the 
permeability of capillaries of extra- 
cerebral tissues.’ He postulated that 
platelets prevented edema by mechan- 
ically blocking _ protein-permeable 
pores that normally existed in extra- 
cerebral vessels. We make the same 
interpretation in respect to platelet 
function. 

The inhibitory action of pyrimido- 
pyrimidine compounds on platelet 
function has been confirmed in vivo 
and in vitro." They have been dem- 
onstrated to suppress glucose uptake 
and its oxidation, which is an energy 
source for platelet aggregation and 
serotonin uptake and release.’ 

The platelet aggregates appeared 
first in the vessels at the site of injury 
and later in the bloodstream, reaching 
a maximum 60 minutes after injury 
(Fig 6, bottom). Perhaps some circula- 
tory substance, such as thromboplas- 
tin (tissue factor), released from the 
injury site” plus products released 
from RBCs* and platelet breakdown, 
such as adenosine diphosphate, epi- 
nephrine, and serotonin**’ induce the 
formation of platelet aggregates. In 
our experiments, RA-233 inhibited 
platelet aggregation both at the site 
of injury and in the circulation. This 


effect is compatible with an earlier 
report in whick the drug inhibited 
platelet aggregation in vitro" and 
prevented thrombus fermation in in- 
jured rabbit arteries." 

The sustained decrease in BP 
observed in our experiment can be 
ascribed to the 2-adrenergic action of 
this drug. How might hypotension 
affect the present experiments? Klat- 
zo and co-workers demonstrated that 
an elevation of BP conspicuously 
accelerated the spread of the ede- 
ma.'*** The leakage of serum constit- 
uents from the injured blood vessels 
was compared with the spread of 
water from a broken irrigation pipe; 
namely, the rate and extent of the 
spread is directly related to pressure 
in the pipe. In our studies with RA-233 
in which the BP remained low for 
more than two of the four-hour exper- 
iments, the tracer penetration was 
remarkably larger than in normoten- 
sive, untreated animals. Thus, the pro- 
nounced spread of leakage of fluid of 
edema seems best accounted for by 
the suppressed platelet aggregation 
and consequent failure to plug leaky 
vessels. Coagulation mechanisms 
seem not to be involved in the 
enhanced leakage, since no significant 
effect was found on clotting time and 
PT in the present study (Fig 7). In 
spite of apparent platelet dysfunction, 
the bleeding time was not influenced 
by RA-233, as others have reported.’ 
Why there was no such effect remains 
unknown. í 

In addition to enhancing the propa- 
gation of leakage of fluid of edema, 
treatment with RA-233 seemed to pre- 
serve the integrity of the microcircu- 
lation, as was demonstrated with car- 
bon black. At least three factors may 
account for this finding. RA-233 
greatly reduced the formation of 
thrombi that obstructed vessels and 
impaired microcirculation. Cortical 
window observations also showed that 
the drug attenuated sludging and sta- 
sis in the small veins at the injury site, 
perhaps. because of the reduced num- 
ber of circulating platelet aggregates 
seen in treated animals. Although the 
importance of RBC aggregation has 
been emphasized in stasis,*"-"’ platelet 
aggregation also has been presumed 
to increase resistance to flow.” 
Finally, RA-233 abolished local vaso- 
spasm, perhaps by decreasing vasomo- 
tor tone, and thus led te improvement 
of the microcirculation. The decreased 
tone might be due to the B-adrenergic 
effect of the drug, though the impor- 
tance of £-adrenergic effects on cere- 
bral blood flow remains a subject of 
controversy.**** 
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Since metabolic and physiologic 
functions were not assessed in this 
study, we cannot determine whether 
the overall effect of drug treatment 
was bad because of the associated 
increase in cerebral edema or good 
because of the improved microcircula- 
tion. Improved blood flow probably 
helped injured neurons, but the edema 
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may have been more than sufficient to 
counterbalance this benefit.” 

Platelet aggregation is also inhib- 
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Erythrocytes in Muscular Dystrophy 
Investigation With **P Nuclear Magnetic Resonance Spectroscopy 


Gunseli Sarpel, MD: Earry J. Lubansky, PhD; Moris J. Danon, MD; Akira Omachi, PhD 


© Phosphorus 31 nuclear magnetic 
resonance ("> NMR) signals were record- 
ed frem intact human erythrocytes for 16 
hours. Tctal phosphate concentration, 
which was estimated as the sum of the 
individual "P signals. was 25% lower in 
erythrocytes wem men with myotonic dys- 
trophy than ™ control erythrocytes. The 
inorganic-shesphate fraction contained 
the highest =verage phosphate concen- 
tration over the 15-hour period, and made 
the major cortributior to the difference in 
total phosphete between the two groups. 
This resul’ a@s not cbserved in erythro- 
cytes from ether women with myotonic 
dystrephy or patients with Duchenne’s 
dystrophy and may be due to a change in 
cell! membrare permeability to inorganic 
phosphate which leads to lower steady- 
state concerrrations of the intracellular 
phosphates. 

(Arch Neure! 1981;28:271-274) 


A currea: cheory for the pathogene- 

sis of the muscular dystrophies 
proposes thac changes in the cell mem- 
brane may e nespor sible for the vari- 
ations noc in the affected muscle 
cells.’ It s delieved, moreover, that 
these genetwally transmitted mem- 
brane alteracions oecur in other cell 
types as wel. In characterizing these 
membrane anges, many investiga- 
tors have foand it convenient to use 
erythrocytes insteac of muscle tissue 
because of “heir relative simplicity, 
aceessibili-y, and ease of handling. A 
number of »bservations have been 
reported that indicate that the cell 
membranes ef erythrocytes obtained 
from patins with either myotonic 
(MMD) or Duchenne’s muscular dys- 
trophy (DMD) are different from 
normal R3C membranes; these in- 
clude varieticns in erythrocyte shape,” 
osmotic frag lity,’ Na and K fluxes,*° 
Ca-devenden K effux,’ Ca uptake,’ 
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membrane Ca- and Mg-adenosine tri- 
phosphatase* membrane-protein phos- 
phorylation,” and membrane fluidi- 
Gye 

In this study, we sought to detect 
metabolic alterations in erythrocytes 
from patients with muscular dystro- 
phy by examination of the phosphorus 
31 nuclear magnetic resonance (*'P 
NMR) spectra of intact human ery- 
throcytes. These spectra have been 
studied before in our laboratory!" 
and are unique because they are de- 
rived directly from whole cells by a 
noninvasive procedure. Thus, this 
technique could permit recognition of 
certain labile compounds that may be 
destroyed during cell extraction pro- 
cedures and would, therefore, be unde- 
tected by traditional analytic proce- 
dures. Although no unusual signals 
were observed in this study, metabolic 
differences have been discerned that 
could be related to a change in mem- 
brane permeability in certain in- 
stances. 


METHODS 


Blood was drawn from patients with 
either MMD or DMD as well as from 
normal individuals at the Neuromuscular 
Clinic of the University of Illinois Hospital, 
Chicago. The average ages of men with 
MMD and normal men were 38 + 6 and 
43 +8 years, respectively, and of the 
women with MMD and normal women, 
29 + 3 and 39 + 6 years, respectively, in 
the main series of experiments conducted 
over 16 hours (Table). No correlation with 
age was observed with any set of data in 
this study. Diagnosis was based on clinical, 
electromyographic (EMG), and enzymatic 
criteria, as in our previous study." Follow- 
ing the collection of blood in heparinized 
specimen tubes, acid-citrate-dextrose me- 
dium was added in amounts used in blood 
storage (National Institutes of Health for- 
mula A). The cells were packed by centrifu- 
gation at 800 g in a refrigerated centri- 
fuge, yielding a hematocrit of 0.85 as 
measured in a microcentrifuge. Three 
milliliters of packed cells was placed in a 
10-mm NMR tube; a 1-mm reference capil- 
lary tube that contained 0.2M methylene 
diphosphonate was arranged coaxially with 
the length of the tube. 

The extracellular pH was recorded 
before and after an NMR run. No consis- 
tent variation was seen in pH or in hema- 
tocrit level between cells from dystrophic 
patients and cells from normal persons. 


The average intracellular pH during the 
course of the entire NMR recording was 
determined by comparing the chemical 
shift of the average inorganic phosphate 
(P,) signal with a standard curve con- 
structed with standard P, solutions at vari- 
ous pH in the manner reported by Moon 
and Richards."* 

The spectrometer employed was oper- 
ated at 36.43 MHz for “P (‘H field equiva- 
lent to 90.0 MHz), with devterium stabiliza- 
tion and incorporating “acilities for all 
modes of 'H broad-band and continuous- 
wave heteronuclear deceupling. Fourier 
transform and signal-averaging technolo- 
gy” was used in tne gathering of the “P 
data. As is usual in “P NMR studies, the 
0-ppm signal was obtained with 85% inor- 
ganic orthophosphoric acid'* and positive 
chemical shifts are associated with increas- 
ing magnetic field strengths (left to right 
in Fig 1). 

In one series of experiments, the total 
acid-soluble phosphate value was deter- 
mined in wet-ashed samples" of perchloric 
acid extracts of freshly drawn erythro- 
cytes. The levels of 2,3-diphosphoglycerate 
(DPG), P, and adenosine triphosphate 
(ATP) were also measured in conjunction 
with the calibration of the reference capil- 
lary (see below). 


RESULTS 
“P NMR Spectroscopy 
of Intact Erythrocytes 


The “P signals observed with increasing 
magnetic field strength in Fig 1 are those 
associated with sugar phosphates (sugar 
P), DPG, P,, and ATP. Sugar P refers to a 
group of glycolytic intermediates, the indi- 
vidual components of which are not well 
defined in our spectra. 

In our first experiments, “P NMR sig- 
nals were accumulated over a relatively 
long period, ie, 16 hours, to maximize our 
chances of observing small signals. We 
were particularly interested in seeing if 
glycerol 3-phosphorylcholine (+0.1 ppm) 
might be present, s nce this compound has 
been observed in muscle biopsy specimens 
from DMD patients as well as from normal 
individuals, the amcunt present in patients 
being less than in the normal person.” In 
our study, however, these or other unusual 
signals were not detected in intact erythro- 
cytes from DMD or MMD patients or from 
normal persons (Fig 1) or in their concen- 
trated perchloric acid extracts (not 
shown). 

The concentrations associated with the 
major “P signals were first estimated by 
comparing the computer-integrated areas 
under these signals with the area under a 
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Average Concentrations of Phosphate Compounds (Sugar P) in Erythrocytes 
From Patients With Myotonic Muscular Dystrophy (MMD) and Normal Adults* 






Incubation Time, 16 hr 
0.40 + 0.07 0.32 + 0.13 


2.05 + 0.20 
5.07 + 0.48 
1.28 + 0.17 
13.40 + 0.73 + 0.32} 13.35 + 1.20 14.11 
7.03 + 0.06 7.11 + 0.06 7.02 + 0.01 6.89 + 0.04} 


pH 
No. of patients 6 6 5 5 





















2,3-Diphosphoglycerate 





Inorganic phosphate 






Adenosine triphosphate 
Total P 






























Age, yr (range) 38 + 6 43 + 8 29+3 39 +6 
(24-60) (19-68) (23-39) (18-50) 
Incubation Time, 1 hr 
Sugar P 0.55 + 0.07 0.41 + 0.18 0.41 + 0.09 0.31 + 0.12 
2,3-Diphosphoglycerate 3.24 + 0.23 2.65 + 0.21 3.17 + 0.10 3.62 + 0.16§ 
Inorganic phosphate 0.96 + 0.14 1.06 + 0.21 1.50 + 0.35 1.53 + 0.33 






Adenosine triphosphate 1.26 + 0.06 1.03 + 0.21 
Total P 11.79 + 0.73 9.88 + 0.59 11.21 + 0.37 12.93 + 0.79 
0.06 7.15 + 0.07 7.13 + 0.04 6.99 + 0.03 


pH 7.10 + 
No. of patients 6 6 5 5 
36 + 


Age, yr (range) Ez 39 +9 32 + 2 39 +6 
(24-60) (27-39) (18-50) 


0.98 + 0.12 1.24 + 0.17 










(19-68) 





*Values are expressed as mean + SEM in micromoles of phosphorus per milliliter of 
RBCs. 

{Different from normal men (P < .05). 

{Different from normal men (P < .01). 
§Different from normal women (P < .05). 







reference capillary (Fig 1) and dividing the 
derived concentration by the initial hema- 
tocrit. It was found that this procedure was 
inadequate since unknown factors ap- 
peared to cause cellular values to be differ- 
ent from those measured by chemical anal- 
ysis. To resolve this difficulty, the refer- 
ence capillary was calibrated with RBC 
suspensions in which the concentrations of 
the major phosphate compounds were 
determined by chemical analysis before 
and after an NMR run. Thus, the concen- 
tration in the reference capillary was mul- 
tiplied by 0.42, 0.77, and 0.68 for the mea- 
surement of DPG, P,, and ATP concentra- 
tions, respectively. For the evaluation of 
DPG concentration, the sum of the areas 
under the 3-P and 2-P signals was divided 
by 2. For ATP, the smallest of the three 
areas related to ATP (the B-P of ATP) was 
taken because it was least likely to include 
adenosine diphosphate." 

Since each signal area represents many 
individual recordings that have been inte- 
grated by computer, they reflect the aver- 
age concentration of a given phosphate 
compound over the entire 16 hours of signal 
accumulation. Thus, the DPG values for 
normal men and women were considerably 
lower and the P, values higher (Table) than 
values for fresh cells reported in the litera- 
ture (see ordinate of Fig 2). 

Erythrocytes of MMD Patients 
and Normal Adults 


When erythrocytes obtained from men 
with MMD were examined, each phosphate 


Computer Integrated Areas 


MDP Standard 


ATP. 


a P NMR Spectrum 
y-P a-P B-P 
Sugar-P ~ 


PPM -20 -10 o) +10 +20 





+30 LS ns 


Fig 1.—Lower curve, Phosphorus 31 nuclear magnetic resonance ("P NMR) spectrum of intact human erythrocytes 
from normal man. Major resonance bands are indicated by abbreviations: Sugar P, sugar phosphates (—3.7 ppm); 
DPG, 2,3-diphosphoglycerate (3-P, —3.3 ppm; 2-P, —2.6 ppm); P;, inorganic phosphate (—1.5 ppm); and ATP, 
adenosine triphosphate (y-P, +5.9 ppm; a-P, + 10.7 ppm; £-P, + 20.2 ppm). Reference capillary that contained 
0.2M methylene diphosphonate (MDP) was used to calculate concentrations. Upper curve, Computer-integrated 
areas. Vertical distance associated with simultaneous ordinates from lower curve was taken to be proportional to 


concentration. 


gyre 


frætiomwas lower in concentration than in 
the eontrals "Table). However, statistically 
significant differences were noted only 
with P and total phosphate (total P), ie, 
the sum of the four fractions recorded in 
the Tasle Ih contrast, total P and the 
values ef indvidual phosphates in erythro- 
cytes from semen with MMD were not 
differer from control values. In addition, 
the average mtracellular pH was lower in 
erythrocytes rem women with MMD com- 
pared vith RBCs from normal women. 

The-cifferenee nated between the total P 
values of erythrocytes from controls and 
men with MN Dcould have been present in 
freshly drawm cells and may not have 
developed during the course of the NMR 
recordirz. Ina secend set of experiments, 
signals were ebtained over three successive 
time inrvaB, viz, daring the first hour, 
betweer the econd and fourth hours, and 
betweer the ifth and 16th hours of signal 
accumulation «Mig 2) The values recorded 
in fresh sells” (Shown on the ordinate) and 
the average ceneentrations in erythrocytes 
of normal men during the first hour of 
NMR recording (Tabie) are similar, except 
thatson~= DPS has been degraded yielding 
a roughey egaivalent amount of P,. The 
corresponding concentrations in erythro- 
cytes frem men with MMD were lower 
(Table) end, daring the subsequent incuba- 
tion, the DPC level declined from 5.30 to 
2.74 wmote of > per milliliter of RBC, while 
the P, velue rese from 1.06 to 4.92 umole of 
P per mililiter of RBC (Fig 2). No signifi- 
cant-chaxge ir the total P value was noted 
during the 16eur ineabation. These time 
studies were also performed with normal 
erythrocytes, and essentially comparable 
results were ootained. Thus in both cases, 
no significant change in the total P value 
was seer during the course of an experi- 
ment, indicaimg that the difference 
between erythweeytes of men with MMD 
and eontrol errthrocytes was already pres- 
ent æt the star of the incubation. Actually, 
this difference appears to be present in the 
total P data ebtained during the first hour 
of ineubetion “Table), and DPG and ATP 
appear to be the fractions primarily 
affected; however, none of these differ- 
enees was statestically significant. 

To be more eertain that this was indeed 
the case, he tatal P value was determined 
in a thirc set »f experiments by chemical 
analysis: wet ashed samples of perchloric 
acid extracts prepared immediately after 
colleetion Im this case. the total P concen- 
tration weul includeal! of the acid-soluble 
P and not just themajor fractions shown in 
the Table. The mean values of P in erythro- 
cytes from men with MMD and normal 
mea were 160 = 0.7 én = 5) and 19.5 + 0.7 
(n = 10) pmele of P per milliliter of RBC, 
respectively, and the difference of the 
means was sxgraficant (P < .01). The mean 
values of ™ frora erythrocytes from women 
with MMD aad nermal women were 
15.8 = 09 (n = 5} and 18.0 + 0.8 (n = 10) 
umole of P per milliliter of RBC, respec- 
tively. amd the mean difference in this 
instance was not statistically significant. 
These results, therefere, confirmed the 
total P dama derved by NMR spectrometry 
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in the 16-hour experiments shown in the 
Table. 


Erythrocytes of DMD Patients 
and Normal Children 


When “P NMR signals were recorded 
from erythrocytes of normal children for 
16 hours, DPG concentrations were lower 
and P, concentrations higher than the val- 
ues reported in the literature for freshly 
drawn erythrocytes, as expected. How- 
ever, the values for DMD erythrocytes 
were not significantly different from the 
controls (data not shown). 


COMMENT 


The principal observation in this 
study was the lower total P concentra- 
tion in erythrocytes of men with 
MMD, as compared with controls. This 
was noted in the data obtained by 
NMR spectrometry over a 16-hour 
period as well as by chemical analysis 
of cell extracts. Since the concentra- 
tions of all of the compounds in the *'P 


u mole P/mL of RBC 





TEE Oe | 


NMR spectra, ie, DPG, ATP, P,, and 
sugar P, were lower in RBCs from 
men with MMD (althcugh only the P, 
difference was statistically signifi- 
cant), some nonspecific change could 
have been responsible for the data 
obtained. For irstance, an increase of 
30% in the cell volume of erythrocytes 
from men with MMD could have 
accounted for these results. However, 
when mean corpuscular volumes of 
freshly drawn erythroeytes were eval- 
uated from standard hematocrit and 
cell count values, no difference be- 
tween erythrocytes from men with 
MMD and from normal men was 
observed. 

If the interaction between any of 
the phosphate compounds and some 
binding site on hemoglobin or on the 
cell membrane were extremely strong, 
it is possible that an NMR signal could 
be broadened ard reduced in size. In 
work conducted previously with hemo- 


Time, hr 


Fig 2.—Phosphate concentrations in intact erythrocytes from men with myotonic 
muscular dystrophy determined by phosphorus 31 nuclear magnetic resonance spec- 
troscopy during three successive time periods of 1, 3, and 12 hours. Means + SEM 
(n = 6) during given time period are plotted at midpoint of each collection period. At 
time 0, concentrations determined in freshly drawn erythrocytes by traditicnal enzymatic 
procedures” are shown. Results are expressed as micromoles of phosphate per milliliter 
of RBCs, ie, 2,3-diphosphoglycerate (DPG) concentration was multiplied by 2 and 
adenosine triphosphate (ATP) concentration by 3. Total P is sum of sugar P, inorganic 


phosphate (P,), DPG x 2, and ATP x 3. 
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globin solutions that contained DPG 
or ATP," a reduction in signal size, 
which could have been related to an 
increased strength of binding, was 
seen when erythrocytes were deoxy- 
genated. It is conceivable, therefore, 
that the smaller signals in erythro- 
cytes from men with MMD could have 
been due to a greater binding between 
phosphate compounds and their bind- 
ing sites. This seems unlikely, howev- 
er, since the compound that is known 
to bind to hemoglobin to the greatest 
extent, ie, DPG, did not show any 
greater change than other fractions 
such as P, or sugar P, which are less 
likely to bind to hemoglobin.” 

The basis for the lower total P con- 
centration in erythrocytes from men 
with MMD is not immediately appar- 
ent. As a working hypothesis, we pro- 
pose that a primary change may be a 
genetically transmitted membrane 
defect that causes an increase in the 
permeability of the cell membrane to 
P,. The total P concentrations may be 
regarded as the resultant of net P, 
influx and efflux rates as well as of 
esterification and  deesterification 
rates inside the cell. If the passive 
efflux rate were raised or the passive 
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influx rate were decreased, this could 
cause a decrease in total P concentra- 
tion and its component fractions to 
new steady-state levels, since it would 
be more difficult to entrap the phos- 
phate internally as organic phosphate. 
If there were an increased deesterifi- 
cation or a decreased esterification 
rate, the steady-state concentration of 
cellular P; would have been raised, and 
the total P value eould have decreased 
as a consequence of an increased net 
efflux rate. The latter possibility 
seems less likely since the P, concen- 
tration did not inerease relative to the 
organic phosphates listed in the 
Table. 

The reason that erythrocytes from 
women with MMD did not show the 
same difference as RBCs from men 
with MMD is not clear. A lower pH 
was noted in RBCs from women with 
MMD, but since this change would 
cause a decrease in net anion trans- 
fer” and in the total P value,” it is 
difficult to correlate the absence of a 
change in total P concentration with 
this change in hydrogen ion concen- 
tration. One possibility may be that 
less P, is lost from RBCs of women 
with MMD due to the presence of a 
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Auditery Brainstem Responses in 
Posteencussion Syndrome 


John E. Nesewvorthy, MD; John Miller; Thomas J. Murray, MD, FRCP(C); David Regan, PhD, DSe 


@ Evidence thal head injuries can shear 
nerve fibess and end bulbs in the tracts 
between the Giencephaion and brainstem 
led us to hypothesize that auditory brain- 
stem sesppns=s might be abnormal in 
patients with sesiconcussion syndrome. 
We recorded srainstem responses in 11 
patients and “2 conirol subjects. Compar- 
ing the two pxoulations, our chief finding 
was that the patients showed significant 
delays for wawe 3. This finding indicates 
organic chamses involving a region at 
least a5 cent! as the superior olivary 
complex, tus refuting many authors’ 
claims that the syndrome is entirely psy- 
chogenic. 

(Arch Neare: 1987 ;38:275-278) 


he syndrome af multiple symptoms 
follewimg a minor or severe head 
injury, first scribed by Erichsen in 
1866,' has besame widely known since 
then and was well recognized in serv- 
icemen durime World War II. More 
recently, the =yndrome has become of 
great medicolegal interest because of 
lawsuits fole#ing industrial and mo- 
tor vehicle ingzries. 
Posteoneas=on syndrome (“post- 
traumatic symdreme”’) consists of a 
stereotrpec greup af symptoms in- 
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cluding headache, anxiety and depres- 
sion, decreased memory and concen- 
tration, personality change, effort 
fatigue, diplopia, positional vertigo, 
tinnitus, alcohol intolerance, de- 
creased libido, and episodes of parox- 
ysmal sweating. The syndrome usual- 
ly develops within 24 to 48 hours after 
the accident and it may persist for 
months to years. In some patients the 
symptoms may be permanent. Usually 
there are no abnormal physical signs, 
and this has contributed to the atti- 
tude that the symptoms are a “neuro- 
sis.” 

Reglar in 1879 noted that the inci- 
dence of this syndrome had increased 
when compensation was introduced in 
the United States in 1871. He believed 
that the syndrome was due to fright, 
long inactivity, and a desire for finan- 
cial gain. Since then, there has been 
controversy over whether or not the 
symptoms are due to psychogenic or 
neurotic factors," to organic 
changes, or to a combination of 
both." There have been suggestions 
that the postconcussion syndrome is 
associated with diencephalon and 
mesencephalon fiber disruption," al- 
tered neurotransmitter metabolism," 
neuroendocrine disturbance," altera- 
tion of cerebral blood flow,'* decreased 
arousal effects of the reticular acti- 
vating system, and alternatively 
that it is a form of deliberate malin- 
gering.* This controversy is more 
than academic since the attitude of 
the courts tends to reflect the variable 
opinions of the neurologists, neurosur- 
geons, and psychiatrists who are 
asked to testify in such cases. Also, 


Jennet'® found the mental symptoms 
following head injury to be the major 
cause of persisting disability. 

On the basis of studies demonstrat- 
ing sheared nerve fibers and end 
bulbs after head injuries, partitularly 
in the tracts between the diencepha- 
lon and lower brainstem," -° we 
hypothesized that the postconcussion 
syndrome is due to disruption of these 
fibers within the brainstem. We 
believed that if these pathways were 
sufficiently disrupted to cause such 
symptoms as tinnitus, positional ver- 
tigo, double vision, heacache, and oth- 
er symptoms, then it was possible that 
auditory evoked potentials generated 
in the midbrain would also be abnor- 
mal. We elected to carry out a pilot 
study of ten patients who had a very 
clear demonstration of this syndrome 
to determine the preserce or absence 
of any abnormal auditory evoked 
potentials. 


SUBJECTS AND METHODS 
Auditory Stimulation and 
Evoked Potential Averaging 


Brainstem evoked potentials were re- 
corded in a quiet but not soundproofed 
room. Subjects lay in a supine position with 
the head supported in order to reduce 
muscle noise. No sedation was given. An 
auditory stimulator delivered alternating 
condensation-rarefaction dicks of nomi- 
nally 0.1-ms duration monzurally through 
shielded headphones. Masking noise was 
not presented to the unstimulated ear. All 
subjects were tested at ten clicks per 
second and 80 dB sensation level (SL), 
subjective thresholds (ie, 0 dB SL) being 
determined at the szart of each recording 
session. 
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Silver chloride cup electrodes were 
applied with collodion to the vertex and to 
each mastoid. The scalp underneath the 
electrodes was lightly abraded with a blunt 
needle, and sodium chloride gel was 
injected through the hole in the electrode. 
Interelectrode resistance was reduced to 
less than 5,000 Q in every case. Recordings 
were made between vertex and ipsilateral 
mastoid with contralateral mastoid as 
ground. 

The EEG amplifier’s passband was 150 
to 1,500 Hz. Responses were averaged with 
a hard-wired averager, using a sweep dura- 
tion of nominally 10 ms (actually 10.24 ms). 
In most instances, 1,000 repetitions were 
sufficient to obtain adequately reproduci- 
ble wave forms. At least two traces were 
recorded for each ear and written out by 
means of an X-Y plotter. 


Measurement 


Waves 8 and 5 could be clearly identified 
entirely on morphological grounds in every 
control subject and patient. Waves 1, 2, and 
4 were identified partly on the basis of 
latency. 

The (peak) latency of a wave was easy to 
measure when the wave consisted of a 
sharp rise and fall, but when the wave was 
broad or flat topped, latency was not so 
easily determined. In these cases, we fol- 
lowed Starr and Achor* in defining latency 
as the point of intersection of lines drawn 
over the ascending and descending slopes 
of the wave. Absolute amplitudes seem to 
be much less useful than latencies, but 
following Starr and Achor® and Stockard 
and Rossiter,’ we calculated the ratio 
between the amplitudes of waves 1 and 4/5 
in every patient and control subject. These 
authors have proposed that even though 
the absolute amplitudes of all waves vary 
considerably between control subjects, the 
ratio between waves 1 and 4/5 (highest 
peak) is sufficiently constant between con- 
trol subjects that the measure can be used 
as an indicator of abnormality in pa- 
tients. 


Patients and Control Subjects 


Twelve subjects (six men and six women, 
aged 22 to 40 years) were chosen from 
hospital staff and friends to serve as con- 
trol subjects. None had a history of hearing 
deficit or neurological illness. 

The 11 patients (six men and five 
women, aged 22 to 49 years) were referred 
with the diagnosis of posttraumatic syn- 
drome by one of two neurologists (T.J.M. 
and David B. King, MD). Each patient 
continued to have troublesome symptoms 
dating from their accident (range, eight 
weeks to five years). In every case, pre- 
vious neurological investigations had failed 
to demonstrate structural damage suffi- 
cient to explain their symptom complex. 


RESULTS 
Control Subjects 


The recording shown at the top of 
the Figure illustrates average to good 
reproducibility. This record shows 
waves 1 to 5 and waves 6 and 7 
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Top, Illustration of brainstem evoked 
potentials with each wave clearly evident 
to visual inspection and with average to 
good reproducibility. Trace a was record- 
ed between left mastoid and vertex in 
response to left ear stimulation; trace b 
was repeat. Trace c was recorded 
between right mastoid and vertex in 
response to right ear stimulation; trace d 
was repeat. Bottom, Illustration of brain- 
stem evoked potentials in which some 
waves were not clearly identifiable on mor- 
phological grounds alone. Reproducibility 
here is average. Wave 1 was identified 
partly on latency grounds. Traces a to c 
are in same sequence as at top. All traces 
were evoked by 1,000 clicks of 80 dB 
sensory level presented at 10/s. 


particularly clearly. With such rec- 
ords, there was no problem in identi- 
fying the various waves. More com- 
monly, as in the recording shown at 
the bottom of the Figure, all waves 
were not clearly evident on morpho- 
logical grounds. The lower figure illus- 
trates a typical problem of wave iden- 
tification. Our solution to identifying 
which bump was wave 1 was to select 
the appropriate bump on the basis of 
latency. For all control subjects and 
patients, however, we identified 
waves 3 and 5 on morphological 
grounds alone; latency was never 
involved in identification. We did not 


Table 1.—Mean Latencies, SDs, and 
SEs for 12 Control Subjects 


Mean 
Latency, SD, SE, 
ms ms ms 


Table 2.—Mean Latencies, SDs, 
and SEs for 11 Patients 
With Postconcussion Syndrome 


Mean 
Latency, SD, SE, 
ms ms ms 





see any instance of the bifid wave 3, 
as described by Stockard et al,” in any 
control subject or patient. 

In accord with previous studies- 
we found that, although the absolute 
amplitudes of the various waves var- 
ied markedly between control sub- 
jects, latency showed comparatively 
little intersubject variability. 

Table 1 lists mean peak latencies for 
waves 1, 3, and 5, with interwave 
latencies (1 to 3, 3 to 5, and 1 to 5), SDs, 
and SEs calculated for our 12 eontrol 
subjects. None of the individual values 
were more than 2.5 SDs from the 
mean. The amplitude of wave 1 was 
smaller than that ef wave 5 in every 
case. 


Patients 


Data for the 11 patients are listed in 
Table 2 in the same format as the 
control data of Table 1. For no individ- 
ual patient was the latency of any 
wave, or any interwave latency, more 
than 2.5 SDs from the appropriate 
control mean. For no individual 
patient was the amplitude of wave 1 
greater than the amplitude of wave 
5. 

The difference between the laten- 
cies for left and right ears was calcu- 
lated for each control subject and each 
patient. This interaural difference 
was separately calculated for each 
wave. For no patient was the interau- 
ral latency difference more than 2.5 
SDs from the mean of the control 
group. This held for each of waves 1, 3, 
and 4. 
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So far we had compared each indi- 
vidual patieat with the control group. 
Next we eompaned the patient group 
asa whole with the control group as a 
whole. (For these comparisons, the 
SEs in Tables 1 and 2 are the appro- 
priate measures of variability.) 

For the patient group as a whole, 
wave | was delayed when compared 
with the contro! group (P < .001, t 
test), and wawe 3 was also delayed 
(P< .01, ¢ test), but wave 5 was not 
signifieamtly delayed. There was no 
significant difference between the 
patient gzowp as a whole and the 
control grewp as a whole when inter- 
wave latencies (1 to 3, 3 to 5, 1 to 5) 
were compared (P> .1 in every case, t 
test). Similarly, there was no signifi- 
cant difference between the patient 
group as a whole and the control group 
as a whole wien the interaural differ- 
enees were separately compared for 
waves 1,3,ard5 (P > .1 in every case, 
t test). 


COMMENT 


The view that patients with the 
postconcus sim syndrome are neurotic 
or malingerimg has been put forward 
most articulacely by Miller,* Modlin,’ 
and Milles and Cartlidge.* Miller 
believed that the evidence for neuroti- 
cism incluées the lack of neurological 
signs, the terdeney for the syndrome 
to eccur with minor injuries rather 
than severe injuries, the lack of this 
syndrome n sports, its greater inci- 
dence in unsiclied individuals, and the 
disappearanee of the symptoms when 
compensation is paid. All of these 
statements kawe been disputed or 
qualified® however. Half of the 
patients were still symptomatic five 
years after te injury, and the syn- 
drome and the persistence of symp- 
toms have ae relationship to compen- 
sation. Furthermore, prognosis was 
not related to the settlement of com- 
pensation. A study of children fol- 
lowed up fcr ene and five years after 
head injury found that half had per- 
sistence of »n2 or more similar symp- 
toms.** As to: che incidence of organic 
signs in patieats with the postconcus- 
sion syndrome, in our experience it 
was not uncommon to find minor neu- 
rological atmermadlities such as nys- 
tagmus, internuclear ophthalmople- 
gia, trigeminal sensory change, asym- 
metrical reflexes, and unilateral or 
bilateral crcssed upgzoing toe signs. 

Miller emphasized that postconcus- 
sion syndreme is more commonly 
observed following minor injuries 
than as a consequence of more severe 
injuries. In eur experience, however, it 
is net uncommon to find the symp- 
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toms of the postconcussion syndrome 
following severe head injury, but 
these are often overlooked because of 
the severity of other deficits. Con- 
versely, the syndrome can result from 
injuries that do not result in concus- 
sion if either unconsciousness or 
amnesia is a required component of 
the definition of concussion. The term 
“posttraumatic syndrome” might 
therefore be a preferred term. 

As to Miller’s** and Modlin’s® claims 
that postconecussion syndrome does 
not follow sports injuries, the occur- 
rence of postconcussion syndrome has 
been noted in American football play- 
ers and this may be partly due to the 
wearing of large helmets, which, while 
allowing a more violent game, may 
increase the incidence of closed head 
injuries.” Repeated blows to the head 
even with padded gloves can produce 
brain damage; of boxers who have 
fought for longer than ten years, 
about half will show such evidence of 
CNS degeneration as dementia and 
Parkinson changes.” Impact speed is 
an additional factor pointed out by 
Taylor,” who compared the 6-m/s 
impact speed of the rugby player and 
the 9-m/s impact speed of the horse- 
rider with that of the motorist, whose 
much higher impact speed may easily 
exceed 27 m/s. 

Direct evidence for organic brain 
damage following minor head injury 
has been obtained in animal experi- 
ments, in physiological investigations 
of patients, and in postmortem inves- 
tigations. Nerve fiber degeneration in 
the brainstem region resulting in 
dropout of cells in the vestibular 
nucleus has been reported in mildly 
concussed animals and may be found 
even 13 months after the trauma. It 
has been proposed that hyperflexion 
of the neck causes the greatest trau- 
ma. The degenerating fibers run from 
the centrum semiovale to the brain- 
stem. “End bulbs” have been seen in 
fatal and mild head injuries. Nevin'* 
found the degenerating nerves with 
end-bulb formation in rats with mild 
head injuries. Peerless and Reweas- 
tle" found similar changes in patients 
who died of injuries but were known 
to have sustained a closed head injury. 
It is relevant here that in a series of 
106 patients with closed head injuries 
who later died, the characteristic post- 
mortem finding was a patch of 
ischemic necrosis or a hemorrhage in 
one side of the tegmentum of the 
undistorted midbrain accompanied by 
acute degeneration of neurons in the 
vestibular nuclei and segmental de- 
generation of one inferior olivary 
nucleus.” Other investigations have 


demonstrated an abnormality of 
blood-brain barrier permeability to 
bromide, and this appears to correlate 
with the severity of the syndrome.” 
Further changes noted have been 
cerebral blood flow alteration," elec- 
tronystagmographic recording," 
cerebral circulation time {20% above 
normal), and m nor intellectual defi- 
cit on psychologieal testing.?** 

In the present study, w2 employed 
brainstem evoked potential recording 
to search for evidence of organic dam- 
age involving brainstem structures in 
patients with postconcussion syn- 
drome. Our chief finding is that, with 
the latency of wave 8 as indicator, the 
patient group as a whole differed sig- 
nificantly from the control group 
(P < .01, t test). We are inclined to 
accept this finding as reliable because 
we identified wave 3 by direct visual 
inspection, ie, entirely on morphologi- 
cal grounds. 

The patient group was also signifi- 
cantly different from the control 
group with wave 1 as indicator 
(P < .001, t test). However, the level 
of statistical significance fcr wave 1 is 
possibly inflated since one criterion 
used to identify wave 1 was latency. 
There would, therefore, seem to be 
some element of circularity in measur- 
ing the control greup’s SD, and the SD 
estimated in this way might be 
unrealistically small, leadirg to some 
overestimation of the P value. There- 
fore, we attach eomparatively little 
weight to our wave 1 finding. 

Our failure to find a statistically 
significant difference between the 
latency of wave 5 for the patient and 
control groups might be due to uncer- 
tainty in the determination of wave 5 
latency in some subjects in whom 
waves 4 and 5 merged, as previously 
described by Rowe.” 

Statistically significant evidence of 
brain damage was not provided in any 
individual patienz by brainstem re- 
sponse recording. On this point, our 
findings differ sharply from those 
reported in abstraet by Rowe* and by 
Rowe and Carlson,“ who found that 11 
of 27 patients had significantly 
lengthened interwave lateneies. 

Some estimate as to the site of the 
brainstem damage that we have 
detected can be tentatively attempted 
on the basis of previous work on ani- 
mals with lesions**-** and om patients 
with known lesions." The sources of 
waves 1 through 5 seem clear in broad 
outline, though there are unresolved 
disagreements on points of detail. A 
number of authors have suggested 
that each wave kas a single main 
generator and have assembled experi- 
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mental evidence (from cats) to sup- 
port the scheme that the principal 
generators for the various waves are 
as follows: wave 1, eighth nerve; wave 
2, cochlear nucleus; wave 3, the region 
of the superior olivary complex; wave 
4, the region of the lemniscus lateralis 
and/or colliculus inferior; wave 5, the 
region of the lemniscus lateralis and/ 
or colliculus inferior. A divergent 
view, based on experiments on the cat 
and monkey, is that most of the waves 
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include major contributions from at 
least two brainstem sites.*®-*? In either 
case, our wave 3 finding indicates a 
pathological condition involving the 
superior olivary complex. 

Turning to the medicolegal implica- 
tions, our findings indicate that all or 
some proportion of patients with the 
postconcussion syndrome have experi- 
enced organic brain damage, presum- 
ably caused by the original injury. If 
the brain damage is accepted as a 
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partial basis for the syndrome, and if 
the individual patients with brain 
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they might have an effective basis for 
seeking compensation. 
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Muscle Adenylate Deaminase Deficiency 


Report cf Six New Cases 


Nirmal ©. Kar: FaD,:Cerl M. Pearson, MD 


è We descrife six adult patients (five 
men and ome waman) out of 364 whose 
muscle biopsy saecimens disclosed mus- 
cle adenylate G=aminase deficiency. Two 
men had ar asseciated dermatomyositis 
and another mam had an associated pro- 
gressive systemic scienosis. Although the 
patients were @ifferent clinically, all com- 
plained of nescular weakness or poor 
exercise toersmce. The occurrence of 
muscle adenytste deaminase deficiency 
in both=sexes suggests a possible autoso- 
mal mode o  irheritance. 

(Arch Neuro: 981 3&279-281) 


i a recent ræpomt, Fishbein et al' 

have demenstraced adenylate 
deaminase (adenosine 5’-monophos- 
phate deaminsse |AMPD], EC 3.5.4.6) 
in muscie of five patiants in a survey 
of 250 muse aipsy specimens. These 
authors hare Etter identified seven 
additional patents with AMPD defi- 
ciency. There were ro distinctive or 
clinical features among the patients, 
but all complamedcf muscle weakness 
or cramping after exercise. The 
enzyme defticmcy hes been demon- 
strated by both Bistocaemical and bio- 
chemica! metheds.’ All AMPD-defi- 
cient patieats have been shown to 
have normal levels of the enzyme in 
their blood eel = indicating a separate 
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genetic origin of the muscle isoen- 
zyme.’ In another series, Shumate et 
al' have investigated 256 muscle biop- 
sy specimens and found six that were 
deficient in AMPD activity. 

On an initial survey of 364 frozen 
muscle biopsy specimens from pa- 
tients with a full spectrum of muscu- 
lar and neuromuscular diseases, we 
have identified six that are deficient 
in AMPD activity using a biochemical 
assay that we had standardized pre- 
viously.’ Because only a few studies of 
the possible correlations between clin- 
ical, pathologic, and biochemical find- 
ings have been made, we describe 
some of the data of our patients. 


REPORT OF CASES 


Case 1.—A 61-year-old man had suffered 
from dull aching discomfort in his calf 
muscles for eight months. He did not have 
pain elsewhere except occasionally in the 
anterior part of the thighs. He had always 
had thin lower legs. There was suggestive 
atrophy or underdevelopment of the ante- 
rior part of the thighs and of the legs below 
the knees. There was definite weakness in 
muscles of the legs. Strength in the arms, 
both proximally and distally, was normal, 
and there was no weakness in the neck 
muscles. There were no spontaneous fascic- 
ulations, and there was no tenderness of 
the muscles. Sensory examinations to light 
touch, pinprick, and vibratory sense 
yielded normal results. The patient was 
thought to have pain and weakness of 
unknown cause involving muscles of the 
legs. A right gastrocnemius muscle biopsy 
specimen showed mild to moderate individ- 
ual fiber atrophy with rare degenerative 
changes. Only a few atrophic fibers showed 
nuclear aggregation. The changes were 
thought to be consistent with atypical mus- 
cular atrophy. An electromyogram (EMG) 


d 
d 


showed decreased amplituce of the volun- 
tary motor units and an increased frequen- 
cy of firing. Nerve ccnductien study results 
were consistent with a mild but definite 
generalized peripheral neuropathy. The 
serum creatine kimase (CK) level was 
normal. ° 

CAsE 2.—A 56-year-old obese man with a 
long history of adult-onset diabetes experi- 
enced generalized proximal muscle weak- 
ness six months before examination. He 
experienced soreness and cramping after 
exercise. General fasciculations were seen, 
particularly in the gastrocnemius muscle 
bilaterally. A right zastrocnemius muscle 
biopsy specimen revealed prominent ab- 
normalities, includirg fiber hypertrophy, 
endomysial connective tissue proliferation, 
and inflammatory ehanges. However, a 
right deltoid muscle biopsy specimen 
showed active changes of denervation. An 
EMG showed fascicu ations in the left gas- 
trocnemius muscle and a reduced interfer- 
ence pattern. The serum CK level was 
normal. 

CASE 3.—A 52-year-old woman was diag- 
nosed as having adult-onset spinal muscu- 
lar atrophy. She had experienced progres- 
sive muscle weakness involving her hip and 
shoulder girdles for et least ten years. She 
had experienced oceasional cramping in the 
muscles of her legs. She denied having any 
muscle weakness dur ng her childhood. She 
has had infrequent syncopal episodes of 
undetermined origin. There was no history 
of neuromuscular disease in her family. A 
left deltoid muscle biopsy specimen re- 
vealed sarcolemmal nuclear aggregation 
and extreme fiber atrophy. There was gen- 
eralized type 1 and type 2 fiber atrophy 
with a prominent reinnervation pattern. 
An EMG showed changes consistent with a 
neurogenic process. The serum CK level 
was normal. 

Case 4.—A 39-year-old man had been in 
excellent health until five months before 
examination, when he experienced increas- 
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Ope eee? 


Activities of Adenylate Deaminase (AMPD) and Creatine Kinase in 


Muscles of Six Patients and 12 Control Subjects 





AMPD 
Group Activity* 
AMPD-deficient patients 
1 0.08 
2 0.05 
3 0.04 
A 4 0.15 
5 0.14 
6 0.01 
Mean + SD 0.08 + 0.05 
Control subjects 3.05 + 1.13ċł 


Creatine Kinase Noncollagen 
Activity* Protein; 
8.6 206 
12.9 157 
10.8 177 
7.2 196 
19,5 202 
11.3 186 
10.7 + 2.4 187 + 18 
11.6 + 3.2f 196 + 19} 


*Activity expressed as micromoles of product formed per milligram of noncollagen protein per 


minute. 


}Values expressed as milligrams per gram of wet muscle. 


{Mean + SD. 


ing weakness in his fingers and arms. 
There was severe wasting of muscles of the 
forearms and hands and of the triceps 
bilaterally, on the right side greater than 
on the left. Strength was normal in the 
legs. He has had skin lesions on the left 
arm and both legs for almost 20 years. 
There was no family history of any muscle 
or skin disease. A left triceps muscle biopsy 
specimen revealed subacute nodular in- 
flammatory myositis with perivascular 
inflammatory infiltrations consistent with 
dermatomyositis. Histochemical studies 
sugge&ted that a neurogenic component 
was also present. An EMG showed the 
presence of low-voltage polyphasic units in 
the proximal muscles of both the arms and 
legs. The serum CK level was 360 IU/L 
(normal, <78 IU/L). The ESR was 
normal. 

Case 5.—A 62-year-old man was hospital- 
ized for an erythematous, pruritic rash, 
shortness of breath, and severe muscle 
weakness for about six weeks. He was 
thought to have classic dermatomyositis 
probably related to carcinoma of the lung. 
Following surgical removal of the carcino- 
ma and while taking prednisone, he 
regained considerable strength and most 
of his rash resolved. Biopsy specimens of 
skin and left deltoid muscle showed 
changes consistent with dermatomyositis. 
An EMG revealed changes that were also 
consistent with myositis. The serum CK 
level was 2,160 IU/L (normal, <78 IU/L). 

Case 6.—A 56-year-old man was in good 
health until about 17 months prior to being 
seen at UCLA, at which time he began to 
notice pain in his feet and knees on walk- 
ing. He noted pain and stiffness in his 
hands as well as inability to close his hands, 
secondary to tightening of his skin. There 
was also a progressive thickening and 
hardening of his skin on the lateral part of 
his chest such that he had difficulty in 
raising his hands over his head. He experi- 
enced pain in the upper central part of his 
chest on swallowing as well as regurgita- 
tion. He had Raynaud’s phenomenon. 
There was a scaly rash over the hands, 
arms, feet, and legs. The patient was 
thought to have a fairly clear-cut clinical 
syndrome of scleroderma or progressive 
systemic sclerosis. He also had proximal 
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muscle weakness and had very poor exer- 
cise tolerance on the treadmill test. A left 
quadriceps muscle biopsy specimen re- 
vealed minor variation in fiber size with 
occasional atrophic angular fibers. Notable 
was interstitial, especially epimysial, 
mixed cell infiltration characterized by 
predominant numbers of eosinophils and 
plasma cells. An EMG of the proximal 
muscles showed reduced amplitude and 
reduced duration of the voluntary motor 
potentials. Results of nerve conduction 
studies were normal. The serum CK level 
and ESR were normal. 


CLINICAL AND PATHOLOGIC FINDINGS 


The present series includes six adult 
patients, five men and one woman, 
from six unrelated families, none with 
any history of neuromuscular disease. 
The patients were clinically diverse. 
Three male patients (patients 4 to 6) 
also had an associated collagen vascu- 
lar disease; two of these had the clini- 
cal diagnosis of dermatomyositis and 
one had the clinical syndrome of pro- 
gressive systemic sclerosis. The most 
common clinical symptom was proxi- 
mal muscle weakness, which was 
observed in all patients. Five patients 
also had the additional complaint of 
soreness or cramping after exercise. 

Histochemical studies of muscle 
biopsy specimens showed definite 
denervation changes in four patients 
(patients 1 to 4) and distinct myopath- 
ic features in the remaining two. The 
histochemical reaction for phosphory- 
lase was normal in all cases. One 
patient (patient 2) had the clinical 
diagnosis of diabetic neuropathy. 
However, four other patients with 
diabetic neuropathy included in our 
series were found to have normal lev- 
els of AMPD in their muscles. Several 
other patients with a variety of collag- 
en vascular diseases, including derma- 
tomyositis and progressive systemic 
sclerosis, had normal muscle enzyme 
levels. 


Sor = 


BIOCHEMICAL FINDINGS 


Muscle samples were homogenized 
in nine volumes of distilled and deion- 
ized water, and AMPD and CK activi- 
ties in the homogenate were measured 
by methods that have been described.’ 
The AMPD assay was based on the 
measurement of ammonia liberation. 
The reaction mixture consisted of 
100mM citrate buffer, pH 6.7, 10mM 
adenosine 5’-monophosphate (AMP), 
and 1 mg of tissue equivalent in a 
total volume of 1 mL. The incubation 
time was ten minutes at 37 °C. The 
reaction was stopped with 1 mL of 
10% trichloroacetic acid, and an ali- 
quot (1 mL) of the clear supernatant 
was used for estimation of ammonia.’ 
The noncollagen protein content of 
the homogenates were determined as 
before. The results are given in the 
Table. The mean AMPD activity in 
the patients was 0.08 pmoles of 
ammonia formed per minute per milli- 
gram of noncollagen protein. The val- 
ue was 3.05 in control subjects. The 
mean CK activity and noncollagen 
protein content in the patients were 
10.7 umoles of reduced nicotinamide 
adenine dinucleotide phosphate 
formed per minute per milligram of 
noncollagen protein and 187 mg/g wet 
weight of muscle. The values were 11.6 
and 196, respectively, in control sub- 
jects. 

The low activity of AMPD was not 
caused by the presence of an endoge- 
nous inhibitor, as the combined activi- 
ties of mixed suspensions of normal 
and AMPD-deficient muscle (patients 
2 to 4) produced the sum of separate 
activities. 


COMMENT 


The diagnosis of AMPD deficiency 
in these six patients was based on a 
biochemical assay of the enzyme 
activity in muscle biopsy specimens. 
The values of AMPD in the muscle 
homogenates were very low despite 
normal levels of CK. The noncollagen 
protein contents of the homogenates 
were in the normal range, indicating 
that these muscles were not severely 
affected by disease states. This is 
important in view of the fact that 
AMPD activity was previously shown 
to be rather markedly decreased in 
severely abnormal muscles of patients 
with a number of neuromuscular dis- 
eases, especially in some patients with 
Duchenne’s muscular dystrophy.’ 
Thus, normal values of noncollagen 
protein and CK in these muscles 
showed that lack of AMPD activity 
was not secondary to any pathologic 
alterations. 
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It is evidert from this study and 
also from previous reports that the 
frequency of «MPD deficiency seems 
to be rather eemmor among patients 
with neuromvscular disorders. The 
apparent climieal diversity of patients 
lacking AM PD is evicent in this series 
and has alse been ncted in two other 
series" However, a majority of the 
patients who save been identified so 
far have in emmon two principal 
clinical features—pocr exercise toler- 
ance and mus+le weakness. Like the 
three patients of this series, three of 
12 patients deseribec by Fishbein et 
al? hare alse teem skown to have an 
associated cclegen vascular disease 
(the exact Ciagmosis rot mentioned by 
these authers). It is nteresting that, 
like patients wth uneomplicated defi- 
eiency, the three patients with an 
associated collagen vascular disease 
have also been reported to have 
normal levels œ AMFD in their blood 
cells? The acea=rence of the deficiency 
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in both sexes and subnormal levels of 
the enzyme in both parents of a 
AMPD-deficient patient suggests an 
autosomal recessive mode of inheri- 
tance.” 

This study confirms earlier re- 
ports'* and demonstrates that AMPD 
deficiency may occur in some forms of 
neuromuscular diseases characterized 
primarily by exercise intolerance and 
proximal muscle weakness. Whether 
or how this enzyme defect relates to 
the pathogenesis of such diverse clini- 
cal syndromes is not clear at present. 
Little is known about the exact role of 
AMPD and the consequence of its lack 
in muscle and nervous tissue func- 
tions. The enzyme has a central role in 
AMP metabolism. It is known that 
ammonia formed by skeletal muscle 
during work arises from AMP deami- 
nation in a reaction catalyzed by 
AMPD.’ Resynthesis of AMP occurs 
by the sequential reactions of ade- 
nylylosuccinate synthetase and ade- 
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Neurogenic Benign Fasciculations, Pseudomyotonia, 


and Pseudotetany 


A Disease in Search of a Name 


Christian Coérs, MD; Nicole Telerman-Toppet, MD; Jacques Durdu, Ing 


è We studied two patients with abnor- 
mal spontaneous muscular activity. The 
first had widespread fasciculations, pain- 
ful spasms, delayed muscular relaxation, 
and hyperhidrosis. Improvement oc- 
curred after several years. The second 
case had generalized paresthesia, mild 
stiffn@ss, a positive result from Trous- 
seau’s test, and was relieved by adminis- 
tration of carbamazepine. Both patients 
had abnormal conduction velocity. Exami- 
nation of muscle biopsy specimens dis- 
closed fiber type grouping and increased 
collateral ramification of motor axons. 
These observations exemplify symptoms 
and signs that resemble those of myoto- 
nia and tetany and occasionally occur in 
partial denervation. They provide addi- 
tional evidence of the neurogenic nature 
of Isaacs-Mertens syndrome. 

(Arch Neurol 1981;38:282-287) 


e studied two cases that illustrate 

the unusual features occasionally 
occurring in denervation. Their clas- 
sification is unsettled, but they 
resemble a pathological condition 
characterized by persistent involunta- 
ry muscular activity that is often asso- 
ciated with excessive sweating and 
sometimes with muscle wasting and 
weakness. According to Welch et al, 
this condition has been recognized for 
nearly 100 years and reported under 
various names, including continuous 
muscle fiber activity,’ neuromyoto- 
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nia,‘ and pseudomyotonia.* The sev- 
erity of the abnormal motor activity is 
quite variable. In some patients, the 
muscle stiffness was permanent and 
generalized, and increased after vol- 
untary contraction but improved after 
repetitive movements, and resulted in 
considerable impairment of motility, 
deformities, and respiratory discom- 
fort.’ In other cases sometimes 
reported as mild forms of the syn- 
drome, the abnormal activity was re- 
stricted to a few muscles“ or limited 
to muscle twitching, which was quali- 
fied as fasciculations or myokymia, 
and to impaired muscular relaxa- 
tion." A characteristic feature in 
nearly all cases was the dramatic 
relief of symptoms by administration 
of either phenytoin or carbamaze- 
pine. 

This syndrome stands apart from 
various other disorders, such as MeAr- 
dle’s disease, stiff-man syndrome, 
thyroid dysfunction, tetanus, tetany, 
and myotonia.'' However, percussion 
myotonia was observed in some 
cases'*'’ and in some observations 
ischemia induced muscle spasm,'-*:!*:"* 
making the syndrome closely resem- 
ble tetany. In faet the terms “chronic 
tetany”” and “sporadic tetany™® were 
occasionally used and some cases were 
classified as “aequired myotonia.” 
The variety of names reflects the dis- 
agreement about the nature of the 
abnormal muscle activity, its cause, 
and its pathophysiology. In view of 
this nosological imprecision, we will 
use an eponymic simplification and 
refer to the condition as “Isaacs-Mert- 
ens syndrome.” 

It has been postulated on physiolog- 
ical and pharmacological grounds that 


the abnormal motor activity origi- 
nates within the distal part of the 
motor unit, in either proximal" or 
distal segments of peripheral nerve, 
in the neuromuscular junction,’ or in 
the muscle fiber membrane The 
cause of this hyperactivity has been 
related to denervation, from occasion- 
al findings of group atrophy in muscle 
biopsy specimens," of slow conduction 
velocity, and of degenerative changes 
in sural nerve biopsy specimens.'!** 

Since the muscular hyperactivity of 
our patients was also associated with 
electrophysiological and histological 
indications of denervation, we com- 
pared them with the cases generally 
classified within the Isaacs-Mertens 
group in an attempt to answer the 
following questions: (1) Could our 
patients be included within this 
group? (2) Could denervation account 
for the various features of this syn- 
drome? 


REPORT OF CASES 


Case 1.—A man had experienced since 
age 25 years generalized muscular twitch- 
ing that was most marked in the internal 
aspect of the thighs. He also complained of 
profuse sweating and of occasionally pain- 
ful muscular stiffness in his thighs, calves, 
and hands during exertion. Painful muscle 
spasms occasionally occurred during the 
night. There was no family history of 
neuromuscular disease. 

At the time of the first examination in 
October 1973, the patient, then 38 years old, 
was in good general condition and the 
results of the examination showed no 
abnormality except generalized twitching 
in proximal muscles of his upper and lower 
limbs, in his periscapular muscles, and in 
his facial muscles, characterized by coarse, 
repetitive contractions of various parts of 
the muscles. There was no weakness or 
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Fig 1—Cas= `- Rectus femoris. Polyphas- 
ic, long-e urati=m, high-amplitude potential 
on minimal emt ‘calibration 300 nV, 20 
ms). 


bA 


Fig 2.—Case ~. “astus medialis. Motor unit 
activity on mawra! effert (calibration 100 
uV, 2C ms). 
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Fig 3.—Case ~~ Sedtus femoris. Electrical 
activity derimc spasm after strong volun- 
tary contacti (calibration 100 „V, 20 
ms). 


wasting, and m» increased resistance to 
passive movet=ats All muscle stretch 
reflexes were m=seni and there was a 
flexor piartar ~es somse. Sensation was not 
impaired. When at rest, the patient had no 
muscle sti ness and no abnormal posture. 
After a straeg contraction against 
resistance. a mesclesspasm that could last 
30 s oceurred i ©arieus muscles, including 
flexors wf ing=== quadriceps, and exten- 
sors of foo and sees. Percussion of muscle 
did not praduce yatania. 

These s>mptems did not change and 
another exami ton in June 1977 did not 
reveal any medi tion of the spontaneous 
museular icti or of delayed muscle 
relaxatwn. The satient avoided strong 
museular ort-acioa, was not disabled, 
and could =2a12@ ermal social and profes- 
sional fife. He & rot ask for treatment 
and we were r= -tant to give him either 
phenytoin or car-amazepine. 

The patient we=seen for the last time in 
February 198. E- camdition had improved 
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Reading 1 


Motor conduction velocity, m/s 


R median 

R anterior tibial 

R posterior tibial 
L posterior tibial 


Sensory conduction velocity, m/s 
Lateral popliteal 


and he had no more fasciculations and 


excessive sweating. He still had occasional 


cramps after strong efforts, but did not 
have delayed relaxation after voluntary 
movements. An electromyogram (EMG) in 
the first interosseous muscle of the hand 
was within normal limits. Result of a 
Trousseau’s test was negative. 

Needle EMG was performed in June 1977 
in vastus medialis and lateralis, and in 
rectus femoris. Spontaneous muscle fiber 
activity at rest was recorded in vastus 
lateralis, but this activity was not contin- 
uous and not accompanied by abnormal 
postures. Occasional high-frequency dis- 
charges that were observed did not corre- 
spond with visible muscle contractions. 
Muscle twitches appeared as fasciculation- 
like polyphasic potentials and not as bursts 
of repetitive activity, such as myokymia. 
On minimal voluntary contraction, long- 
duration, high-amplitude polyphasie poten- 
tials were observed (Fig 1). On maximal 
contraction, an interference pattern was 
not obtained and individual motor unit 
potentials could be recognized, including a 
high proportion of polyphasic potentials 
(Fig 2). This type of activity persisted 
during the delayed muscular relaxation 
that followed maximal effort (Fig 3). 


Efferent conduction velocity was found to- 


be moderately reduced in anterior and 
posterior tibial nerves (Table). 

Biopsy specimens were obtained from 
the vastus medialis. One sample was vitally 
stained with methylene blue after electri- 
cal localization of the terminal innervation 
area.” Another sample was frozen in iso- 
pentane at —170 °C in liquid nitrogen and 
submitted to histochemical staining for 
adenosine triphosphatase and nicotina- 
mide adenine dinucleotide of transverse 
frozen sections. A third sample was em- 
bedded in paraffin and stained with hema- 
toxylin-eosin, Masson’s trichrome, and 
phosphotungstie acid hematoxylin. 

No structural changes of the muscle 
fibers were found. Their mean diameter 
was high: 78.4 um for type I and 75.5 wm for 
type II fibers, with increased variation of 
sizes (SD, 17.8 m for type I and 19 um for 
type II fibers). Some very small fibers 
were present, usually randomly distrib- 
uted. A few groups of three to four small 
fibers were observed (Fig 4). 

There was a numeric reduction of type II 
fibers (19.3%; normal mean value, 
55% + 9.4%), and a marked grouping of 
type I fibers. Grouping of type II fibers 
was less conspicuous according to percent- 
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*Reading 1 took place on Oct 24, 1976; reading 2, June 28, 1977. 


Patient 1* 
Normal 
Values 


Reading 2 Patient 2 





51.7 + 3.7 


age reduction of this type. Groups of up to 
80 contiguous type I fibers with at least 50 
enclosed fibers were found (normal mean 
value for contiguous type I fibers, 
10.7 + 2.9, with less than one enclosed 
fiber); grouping of type Il fibers reached 
15 contiguous fibers, with five enclosed 
fibers (normal mean value, 11.6 + 4, with 
1.5 enclosed fibers). 

The motor axons were scanty, sometimes 
abnormally thin, and showed an increased 
collateral ramification (terminal innerva- 
tion ratio, 1.75; normal value, 1.11 + 0.05). 
Motor arborizations were often extended 
and poorly ramified. 

Case 2.—In November 1977, a 73-year-old 
man complained of paresthesia in hands 
and feet and of a transient disturbance of 
gait that occurred after rest. After a few 
weeks, the paresthesia became generalized 
and were increased by touching or rubbing 
the skin, even the scalp. Accurate move- 
ments of the hands were transiently 
impaired, and increased stiffness was also 
experienced in the shoulder and thoracic 
muscles. There was no hyperhidrosis. 

Neurological examination was normal 
with the exception of hypoactive ankle 
jerks, decreased vibratory sensation in the 
left foot, and a bizarre unsteadiness and 
stiffness of gait that disappeared after a 
few steps. Neither muscle atrophy nor 
twitchings were observed. Percussion myo- 
tonia was not elicited. Trousseau’s maneu- 
ver produced a typical carpal spasm. 

The symptoms were slightly lessened by 
phenytoin (300 mg/day), but the patient 
felt almost relieved with three 200-mg 
doses of carbamazepine per day. 

The sedimentation rate was increased to 
30 mm/hr, but other data concerning renal 
function, ionogram, glycemia, pyruvic acid, 
blood-cell count, and hepatic and thyroid 
function were all normal. 

The EMG of the first interosseous and 
abductor pollicis brevis showed no activity 
at rest. On moderate effort, most action 
potentials were of normal amplitude, 
shape, and duration. Some polyphasic 
potentials with a voltage up to 4 mV were 
observed. On maximal contraction, an 
interference pattern was obtained that 
persisted during the cramp that followed 
the voluntary contraction. 

After 30 s of ischemia, high-frequency 
discharges 120 to 200 cps appeared. The 
potentials were biphasic or triphasic and 
their amplitude reached 7 mV. The pattern 
of these discharges was characteristic: they 
started abruptly and lasted several sec- 
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Fig 4.—Case 1. Vastus 





right, nicotinamide adenine 


dinucleotide. Numeric reduction of type II fibers and type grouping. Small fibers are scanty, usually scattered (arrow). 
Occasional groups of three to four small fibers are seen (arrow). Type differentiation is well preserved (original 


magnification x 80). 





Fig 5.—Case 2. Electrical activity during 
ischemia (calibration 500 pV, 50 ms). 


onds, with a tendency to increased rapidity 
and reduced amplitude from beginning to 
end (Fig 5). Only one or two motor units 
discharged at the same time, and an inter- 
ference pattern was not obtained. The 
internal rhythm of potentials was very 
regular and their summation could reach 
350 eps (Fig 6). The onset and disappear- 
ance of individual bursts could be easily 
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Fig 6.—Case 2. Detail of electrical activity 
of two fractionec motor units during 
ischemia (first interosseous muscle of 
hand) (calibration 500 aV, 20 ms). 


seen and heard. This activity persisted 
during the entire period of ischemia (four 
minutes), with the exception of a few silent 
periods, and disappeared rapidly with the 
release of the constricting cuff. 

The efferent conduction velocity was 
reduced in the posterior tibialis nerve. Sen- 
sory nerve conduction velocity was normal 
(Table). 


Muscle biopsy was performed in the flex- 
or carpi radialis. Results of routine 
histological study were not helpful. The 
histochemical reactions showed a good dif- 
ferentiation of both fiber types, with a 
tendency to type grouping. The maximum 
number of contiguous fibers was 35 for 
type I and 26 for type II (Fig 7). The 
maximum numbers of enclosed fibers were 
14 for type I and eight for type II (for 
normal values, see case 1). There was 
marked variation of fiber sizes. Their mean 
diameter was 46.7 + 9.4 um. Mean diame- 
ter of type I fibers was 41.1 + 8.3 um, and 
of type II fibers 47.8 + 11.0 um. The pro- 
portion of type II fibers was slightly 
reduced to 30% (normal mean value, 
55% + 9.4%). 

The structure of most axons and termi- 
nal arborizations vitally stained with 
methylene blue was normal. A few axons 
were abnormally thin. Terminal innerva- 
tion ratio, measured on 126 axons, was 
1.55. 


COMMENT 


Our first patient had widespread 
muscle twitching and painful cramps, 
but there was no muscle wasting and 
weakness, and the situation improved 
after many years. Thus, the diagnosis 
of motor neuron disease could be dis- 
carded, and this case could have been 
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Fig 7—Cas> 2. Vastus medialis; adenosine triphosphatase. No marked variations of 
musce fibe Szs. Tendency to type grouping (original magnification x 50). 


comsiseredas en-example of the condi- 
tion deser bed by Denny-Brown and 
Foler** as “myokymia and the benign 
fascieulatiens of muscular cramps.” 
However, th = patient complained of 
excessive sweating and impaired mus- 
cular relaxztiam, anc resembled some 
eases general~ quoted in reports that 
deal with lsaacs-Mertens syndrome. 
Eight of <2 -qpertec cases resembled 
our patien. im having neither 
permanent siffmess nor deformi- 
ties. "'""-'™_-“ Therefore, we believe 
that he suffer=d from a mild form of 
this syndrome even though the mus- 
cle twitches dd not have the clinical 
and EMG ecacracieristics of myoky- 
mia. 

Im fact, the rms “myokymia” and 
“fasciculatieas,” which have a precise 
meaning, are often loosely used and 
frequently :qmfused. In some re- 
ports, + sport.neous contractions are 
called “myckcania,” although their 
EMC pattera is a single motor unit 
potential and aot a train of repetitive 
potentials. Gomversely, repetitive dis- 
charges are-sometimes called “f ascicu- 
lations.”™ In ome reports, the muscle 
twitehes are aamec “myokymia” in 
the title and “fasciculations” in the 
text.***° The elevant fact is that both 
myowymizc aad fasciculations take 
place in Esacs-Mertens syndrome. 
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Within this frame, the clinical picture 
of our patient could be summarized as 
“benign fasciculations and pseudo- 
myotonia.” 

The nosological classification of our 
second patient is more questionable. 
He had neither muscle twitching nor 
profuse sweating. He complained only 
of widespread paresthesia, moderate 
muscle stiffness, and cramps after 
voluntary contractions. No abnormal 
electrical activity at rest was found, 
but a carpal spasm occurred after 30 s 
of ischemia, as in tetany. The EMG 
expression of this spasm was long- 
lasting, high-frequency discharges of 
potentials with the amplitude and 
duration of motor unit potentials, 
although marked voltage variations 
suggested a variable fractional activa- 
tion of motor units.” The frequency of 
potentials was stable and they never 
fused into an interference pattern. 
This patient had neither ionic nor 
metabolic disorders compatible with 
the diagnosis of tetany, and his clini- 
cal picture could be described as 
“pseudotetany.” 

This patient’s condition is very sim- 
ilar to the one reported by Negri et al" 
as being “neuromyotonia,” in which 
neither muscle twitching nor hyperhi- 
drosis were present, but only spasm 
after voluntary movements and dur- 


ing ischemia. Ischemic test was per- 
formed in 11 of the 32 reported cases 
and induced spasm in four." A 
positive result from a Trousseau’s test 
was found in two other patients, one 
reported as having “chronic tetany,” 
and the other as having “a mixed type 
of myotonia and sporadic tetany’ 
whose clinical picture was very much 
like that of Isaacs-Mertens syndrome. 
In seven other eases, ischemia had the 
paradoxical effeet of reducing the 
continuous electrical activity. Since 
Trousseau’s test was omitted in the 
majority of observations, we can hard- 
ly estimate whether a positive reac- 
tion to ischemia is a more frequent 
feature of the Isaacs-Mertens syn- 
drome than an inhibitory effect. So 
far, we may tentatively consider our 
case as a mild and atypical form of 
this syndrome, since it was also 
relieved by carbamazepine. 

Evidence of peripheral neural disor- 
der was found in our patients. Electro- 
neurography showed slow nerve effer- 
ent conduction velocity in both. The 
EMG was compatible with chronic 
denervation in the first case, but was 
not conclusive in the second. Neuro- 
muscular biopsy disclosed fiber type 
grouping and increased collateral 
ramification of motor axons in both 
patients. This neural defeet was sub- 
clinical, so far as negative symptoms 
of denervation are concerned. Neither 
muscle wasting and weakness nor 
obvious sensory defects were found. 
These findings lead us to postulate 
that the abnormal muscular activity 
was related to the compensatory col- 
lateral sprouting of motor axons. 

The commonest neurogenic sponta- 
neous muscular contractions are the 
fasciculations, a prominent feature in 
motor neuron disease. Occasionally, 
denervation is associated with other 
signs of increased muscular activity. 
“Myotonia acquisita” and “reactive 
myotonia” were described in polyneu- 
ritis“ and “pseudomyotonia” in cervi- 
cal root lesions." Myokymia has 
occurred after peripheral nerve inju- 
ry"; myokymia, persistent muscle 
contraction, and percussion myotonia 
were observed in hypertrophic weak 
muscles in a case of recurrent poly- 
neuritis.” Facial myokymia of periph- 
eral origin was reported in polyradicu- 
loneuropathy."* Cases 2 and 3 of 
Gamstorp and Wohlfart,” generally 
classified within the Isaacs-Mertens 
group, are striking examples of a neu- 
rogenic neuromuscular hyperexcita- 
bility, since they were very much like 
a progressive neural amy ~of 
Charcot-Marie-Tooth ciséasé)\ Other 
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Isaacs** and one of Mertens and 
Zschocke,' had atrophic muscles and 
some had reduced motor power. Par- 
esthesia was reported in some 
cases,'*''*!°s as in our second patient. 
Peripheral nerve involvement was 
suspected in some patients with 
regard to slow nerve conduction 
velocity," neurogenic EMG," or 
histological changes in peripheral 
nerves.” 33 

However, in the majority of re- 
ported cases, no electrophysiological 
evidence of a neural defect was found 
and muscle biopsy specimens were 
normal or showed “unspecific” 
changes. In fact, nerve conduction ve- 
locity was not measured in 15 of the 32 
reported cases and we know that it 
may remain within normal limits in 
motor neuron disorders and in axonal 
neuropathy.” Moreover, EMG estima- 
tion of voluntary activity was general- 
ly not grounded on quantitative data. 
As for muscle biopsy specimens, we 
know that the typical fascicular atro- 
phy of muscle fibers is frequently 
missing in specimens from partial and 
chronic denervation stained with 
usual histological methods, and that 
characteristic fiber type grouping is 
obseryed in a small number of these 
specimens,” the more frequent 
change being a nonspecific type-pre- 
dominance. 

The most sensitive and reliable 
morphological indication of denerva- 
tion is an increased collateral ramifi- 
cation of motor axons," but the study 
of intramuscular innervation was per- 
formed in. very few cases of Isaacs- 
Mertens syndrome. Axonal collateral 
sprouting was mentioned by Lublin et 
al? in a patient who also had an 
abnormal conduction velocity that 
suggested a lesion in the peripheral 
motor nerves. The quantitative esti- 
mation of collateral branching (termi- 
nal innervation ratio) was done by 
Isaacs and Frere only,” who found it 
increased, thus confirming the neuro- 
pathic nature of their cases. 

So far, the available data strongly 
support the hypothesis that Isaacs- 
Mertens syndrome is a_ peculiar 
expression of a partial loss of motor 
innervation compensated by collateral 
sprouting of surviving axons. The 
mildest forms of this condition could 
be the “muscular pain fasciculation 
syndrome”* as well as some of the 
cases referred to as “benign fascicula- 
tions,” sometimes associated with 
muscular cramps.*! More vivid expres- 
sions of neuromuscular hyperexcita- 
bility are myokymia, continuous mus- 
cle activity, and delayed relaxation 
that resembles myotonia, as seen in 
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the fully developed syndrome. Occa- 
sionally this clinical picture is seen in 
overt neuropathy,*' but in most cases 
the peripheral nerve defect remains 
entirely latent or is revealed only by 
specific electrophysiological or histo- 
logical changes, including an in- 
creased terminal innervation ratio 
and muscle fiber type grouping, as in 
our cases. 

In such instances, collateral reinner- 
vation prevents the occurrence of 
muscle atrophy and weakness,” but 
the branching axons involved in collat- 
eral reinnervation might have an 
unstable polarization” and generate 
action potentials that, through anti- 
dromic propagation and axon reflex, 
could eventually reach a group of adja- 
cent muscle fibers reinnervated by the 
same motor neuron." This circuiting 
might produce not only fasciculations, 
but also iterative tetanic discharges, 
such as myokymia, multiplets, and 
bizarre, high-frequency discharges.‘ 
Delayed relaxation after voluntary 
effort and sustained muscle contrac- 
tion could be explained by this pro- 
cess. 

In the majority of cases, collateral 
branching takes place distally, proba- 
bly at the level of intramuscular 
nerves, so that an anesthetic nerve 
block proximal to the site of axon 
reflexes does not suppress the abnor- 
mal activity. In some cases, however, 
nerve block reduces or even sup- 
presses it.'* This finding was inter- 
preted as an indication of the proxi- 
mal origin of the abnormal activity. 
The inhibitory effect of nerve block 
could as well be considered as an 
impairment of the transmission of 
axon reflexes initiated distally, but 
mediated through axons branching at 
the level or proximally to the nerve 
block. Evidence of a proximal localiza- 
tion of reactive axonal branching was 
provided in nerve injuries. Variable 
localization of collateral branching 
along peripheral nerves could also 
explain the positive or negative effect 
of ischemia. The positive result of 
Trousseau’s test observed in our sec- 
ond case could be due to an enhance- 
ment of neuromuscular hyperexcita- 
bility transmitted by collateral 
branching distal to the cuff. The 
paradoxical reduction of abnormal 
motor activity mentioned in some 
observations could be the result of an 
ischemic block at the level or distal to 
the axonal branching. 

These speculations still need to be 
supported by adequate physiological 
and morphological investigations. At 
the present state of our knowledge, 
we may conclude that the two 


reported cases illustrate unusual 
symptoms and signs of partial dener- 
vation and provide additional evi- 
dence of the neurogenic nature of 
Isaacs-Mertens syndrome. Its clinical 
polymorphism suggests an etiological 
variety of the causal neuropathy,’ 
rather than a single disease entity. On 
the other hand, according to the sear- 
city in neurogenic disorders of exces- 
sive muscular activity similar to that 
of Isaacs-Mertens syndrome, the oc- 
currence of additional factors able to 
increase neuromuscular excitability 
could be suspected in this condi- 
tion," but have not yet been dem- 
onstrated. So far, a peripheral nerve 
disorder remains the most relevant 
finding. 


This investigation was supported by grants 
from the Fonds de la Recherche Scientifique 
Médicale, Belgium, and the Université Libre de 
Bruxelles. 
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Cysticercosis of the Nervous System 


Treatment by Means of Specific Internal Radiation 


Gregorio Skromne-Kadlubik, MD, Cesar Celis, MD 


è Five hundred patients with cysticer- 
cosis of the nervous system were evalu- 
ated by scanning that used anti-Cysticer- 
cus antibodies labeled with indium 113. 
The same antibodies, labeled with iodine 
131, were used for radioimmunotreat- 
ment. Ninety-six percent of the patients 
had good or excellent results, whereas 
only 4% had poor results. None of the 
patients showed intolerance or radiotox- 
icity during three months of clinical and 
laboratory follow-up. The diagnosis, treat- 
ment, and prognosis of cysticercosis of 
the nervous system are dramatically 
changing, due to the development of anti- 
Cysticercus antibodies labeled with radio- 
nuclides. 

(Arh Neurol 1981;38:288) 


Je previous reports published else- 

where, we demonstrated the follow- 
ing: (1) Radioimmunoscanning of cys- 
ticercosis of the nervous system in 
humans is possible with very good 
results.! (2) The same technique using 
iodine 131 in a dose lethal to the 
parasites produces radiolysis of them 
in vivo without damage to the host.? 

We performed this radioimmuno- 
treatment in 500 humans with cysti- 
cercosis of the nervous system over 
the last two years. 


SUBJECTS AND METHODS 


We selected 500 cases of cysticercosis of 
the nervous system from different institu- 
tions using the following criteria: (1) a 
clinical history suggestive of cysticercosis; 
(2) immunological test positive in peripher- 
al blood or CSF; (8) cranial roentgenogram 
showing calcification; (4) EEG positive for 
seizure focus; (5) computed tomography 
scan positive for cysticercosis; and (6) a 
positive radioimmunoscan. The patients 


Accepted for publication Sept 26, 1980. 

From the Radionucleidic Laboratory, Depart- 
ment of Physiology, Faculty of Medicine, Univer- 
sidad Nacional Autónoma de México, Mexico 
City. 

Reprint requests to Universidad Nacional 
Autónoma de México, Radionucleidic Laboratory, 
Department of Physiology, Faculty of Medicine, 
AP Postal 70250, Mexico City, ZP 20 DF, Mexico 
(Dr Skromne-Kadlubik). 
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selected each fulfilled at least three of the 
criteria, one of which had to be a positive 
radioimmunoscan. The scan was performed 
by injecting 10 mCi of anticyst antibodies 
labeled with indium 113 into a vein, then 
taking a scan one-half hour later. 

As described previously,? the patients 
were given an intravenous injection of 200 
uCi of anticyst antibodies labeled with io- 
dine 131 for every cyst detected. Each 
patient received clinical and laboratory fol- 
low-up studies for at least three months. 


RESULTS 


Of the 500 patients who had positive 
radioimmunoscans and received ra- 
dioimmunotreatment, 188 had good 
results (40%), 282 had excellent results 
(56%), and 30 had poor results (4%). 
The last group consisted mostly of 
patients with chronic disease. Figures 





Fig 1.—Radioimmunoscan positive for cys- 
ticercosis of nervous system. Arrow indi- 
cates cyst. 

Fig. 2.—Same case as shown in Fig 1 three 
months later, after radioimmunotreatment. 
Arrow indicates where cyst had been pres- 
ent. 





1 and 2 show a positive radioimmuno- 
scan in a patient with cysticerosis 
prior to radioimmunotreatment, and a 
normal follow-up scan three months 
later. 


COMMENT 


Prior to the development of this 
approach, there was, to our knowl- 
edge, no specific treatment for cere- 
bral cysticerosis. The management of 
this disease was symptomatic in all 
cases, and included the use of anticon- 
vulsants and surgical removal of cysts. 
In the best cases treatment was still 
incomplete, for when the neurosur- 
geon removed a cyst he could not 
know whether any cerebral parasites 
were still present. 

Our radioimmunotreatment is very 
specific. The results obtained in this 
trial of 500 patients are very encour- 
aging, and the treatment was well 
tolerated, with none of the patients 
showing side effects or evidence of 
radiotoxicity during three months of 
clinical and laboratory study. We 
believe the whole clinical picture of 
cerebral cysticercosis is changing be- 
cause of the use of radionuclides for 
diagnosis and treatment. 


The following institutions and physicians 
referred patients for treatment in this study: 
instituto de seguridad y servicios sociales de los 
trabajadores del estado: hospitales 20 Noviembre, 
Fernando Quiroz, Lopez Mateos, Dario Fernan- 
dez, 10 de Octubre, and Regional de San Luis 
Potosí; secretaria de salubridad y asistencia: 
hospitales Juarez, Instituto nacional de Neurolo- 
gia, Fray Bernardino de Alvarez, and Instituto 
de Enfermedades Tropicales; Instituto Méxicano 
del Seguro Social: hospitals General del centro 
medico, la Raza, and Puebla; Hospital central 
Petroleos Mexico; Hospital de Jesús, México, DF; 
Centro Medico del Bajio, León, México; Medical 
Center, Houston; and Ricardo Hidalgo Rico, 
MD. 
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CSF Levels of Norepinephrine During Alcohol Withdrawal 


Rollin J. Hawe», MD; Leslie F. Major, MD; Elliott A. Schulman, MD; C. Raymond Lake, MD, PhD 


® Cerebrcspimai fluid norepinephrine 
(NE) levels were determined by radioen- 
zymatic assay 21 patients with a variety 
of neurological diseases and 49 patients 
in acute alezhel withdrawal. A second 
determination was made in 19 patients 
who had recœwered from the alcohol with- 
drawal symtitome. Cerebrospinal fluid NE 
concentratiam was higher in the patients 
during aico#e! withdrawal (192.3 + 22.3 
pg/mL) amti@ecreased during recovery to 
137.8 + 15.8 pg/mL. The CSF NE level 
was higher im Seth grcups than in patients 
with other »eerciegical disorders. This 
may help to =splain the adrenergic signs 
observed suring alconol withdrawal. 

(Arch Neuse, 1881;38:289-292) 


T supper of the common clinical 

observatiom of signs of sympathetic 
nervous sysiem overactivity during 
alcohol witteirawal, it has long been 
known thac sthano! intake and with- 
drawal leae te an inerease in excretion 
of metabolites of peripheral nervous 
system casedhoiamines in humans.’ 
Kukovetz ame Foch showed that the 
urinary e=evetion of epinephrine 
and norepemephrine (NE) increased 
markedly earimg acute alcohol intoxi- 
cation. Swesequently, ethanol has 
been shows by mary investigators to 
increase ‘he release and excretion of 
these amines in mam.*® 

Von Wartburg end Aebi’ showed 
that in ras= tclerence developed to 
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this amine-releasing effect of alcohol, 
and after 50 to 200 days of chronic 
alcohol ingestion, a challenge dose 
produced only small increases in the 
excretion of these amines. One study 
with alcoholics’ showed substantial 
increases in the excretion of NE, epi- 
nephrine, normetanephrine, and 
metanephrine during alcohol inges- 
tion. When the mechanism underlying 
this release of catecholamines was 
investigated, it became clear that the 
primary releasing action was caused 
by acetaldehyde, the intermediate me- 
tabolite of ethanol.** The possible 
intermediary role of the NE-acetalde- 
hyde condensation products, tetrahy- 
droisoquinolines, is still not settled." 

Data on the release of catecholam- 
ines in the nervous system in response 
to ethanol are inconclusive.'**" How- 
ever, recent work with animals sug- 
gests that the relationship between 
central biogenic amines and alcohol is 
complex. It depends on the continuity 
of dose, time from the last dose, and 
area of brain sampled.” The effects of 
alcohol and its metabolite acetalde- 
hyde may differ. For instance, al- 
though both acetaldehyde and ethanol 
decreased endogenous levels of NE in 
the brain, acetaldehyde caused a 
greater increase in the release and 
turnover of (8H-)NE over a shorter 
rather than a longer time period, 
while alcohol had a dual effect of 
decreasing both NE uptake and re- 
lease.** 

In a recent study of 81 alcoholic 
patients during their first four days 
of hospitalization, plasma levels of NE 
were unremarkable, as were CSF 
levels of NE in ten of these patients.” 
In the present study, we have 
attempted to further elucidate CNS 
noradrenergic neurotransmission in a 
large group of alcoholic patients dur- 
ing alcohol withdrawal and after reso- 
lution of the withdrawal syndrome. 
Cerebrospinal fluid levels of NE are 
thought to reflect the activity of NE- 
containing neurons in areas adjacent 


to the cerebral ventric.es such as the 
limbic system** and locus ceruleus. 
These areas are densely innervated 
with noradrenergic nerve tracts; and 
mood, thought, and affect integration 
are thought to be modulated here.” 

Not only must changes in turnover 
of the CNS biogenic amines be consid- 
ered, but changes in the sensitivity of 
their receptors are critical. The impor- 
tance of receptor sensitivity in mor- 
phine addiction is coming to be under- 
stood.” In animals, long-term ethanol 
ingestion and withdrawal is accom- 
panied by sequential changes in brain 
NE receptor sensitivity: firs®, de- 
creased sensitivity (presumably due to 
bombardment by excess NE); then, 
during early alcohol withdrawal, in- 
creased sensitivity te NE.’ The 
changes in sensitivity are true for the 
f-adrenergic receptor blocked by pro- 
pranolol,’ but not for the a-adrener- 
gic receptor.’ As with morphine, 
changes in receptor sensitivity to 
ethanol can be mediated by NE- 
induced generation of cyclic adenosine 
monophosphate (cAMP).** Adenyl cy- 
clase, responsible for the formation of 
cAMP, was activated by long-term 
ethanol intake, though it may be 
depressed by shorter exposures.” The 
stimulatory effect of NE on the for- 
mation of cAMP was substantially 
attenuated after continuous ethanol 
treatments.” . 

Because of the prominence of 
adrenergic signs in alcohol withdraw- 
al, the successful use of the 8-adrener- 
gic-blocking drug propranol in treat- 
ment of the alcohol withdrawal ` 
syndrome in man,- and the experi- 
mental studies mentioned previously, 
we measured CSF NE levels in 
patients in alcohol withdrawal and 
after recovery. 


PATIENTS AND METHODS 


Seventy patients admitted to the neurol- 
ogy ward of the Washington, DC, Veterans 
Administration Medical Center have been 
studied. Forty-nine patients who entered 
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the hospital in a state of alcohol withdraw- 
al had a routine lumbar puncture (LP). The 
first 10 mL of CSF along with ascorbic acid 
preservative was placed in dry ice and 
subsequently in a —20 °C freezer for trans- 
mittal to the National Institutes of Health 
Laboratory of Clinical Science. Cerebrospi- 
nal fluid NE levels were determined by the 
radioenzymatic assay of Ziegler et al and 
Lake et al.*** A modified Gross Alcohol 
Withdrawal Selective Severity Assessment 
scale was completed by one of us (R.J.H.) 
for each patient. This scale quantifies the 
symptoms and physical signs of the with- 
drawal state (eating disturbances, tremor, 
paroxysmal sweats, sleep disturbances, 
clouding of the sensorium, hallucinations, 
loss of contact with the observer, and agi- 
tation). Each symptom or sign is rated 
from 0 to 7. 

In 19 cases, a second LP was performed 
with the informed consent of the partici- 
pants when the patients had recovered 
from the withdrawal syndrome, an average 
of seven days. Twenty-one control subjects 
from the neurology ward with a variety of 
neurological conditions that necessitated 
an LP were studied in the same manner, 
though they usually had stable conditions 
and were only studied on one occasion. 

All of the patients were men. The 
patients in aleohol withdrawal ranged in 
age from 29 to 64 years, with a mean age of 
46.8 years; the neurological control subjects 
ranged in age from 27 to 80 years, with a 
mean Sage of 48.9 years. Most of the alco- 
holic patients were malnourished. Two 
alcoholic patients had acute noncerebral 
trauma; eight had acute alcoholic liver dis- 
ease; and four had pancreatitis. All but two 
patients in alcohol withdrawal had with- 
drawal seizures. 

All alcoholic patients with acute head 
trauma, treated or treatable arterial 
hypertension, complications of hyperten- 
sion such as thrombotic stroke or intracere- 
bral hemorrhage, subarachnoid hemor- 
rhage, meningitis, or other causes of en- 
cephalopathy (principally hepatie) were 
excluded from study. This left 40 patients 
in acute withdrawal and 18 patients who 
had recovered from withdrawal. 

The same exclusion criteria were applied 
to establish the neurological comparison 
group. This group consisted of 21 patients 
with chronic dementia, recent or old throm- 
botic strokes, recent onset seizure disor- 
ders, anxiety, non-CNS neurological dis- 
ease such as cervical or lumbar radiculopa- 
thy, and no known neurological disease. 


RESULTS 


Figure 1 shows the mean CSF NE 
levels for neurological control and 
alcohol withdrawal patients. The 
mean rating on the alcohol withdrawal 
severity assessment scale for the 49 
patients who underwent LPs was 
14 + 0.1 SEM, indicating a high de- 
gree of withdrawal symptomatology 
in this group. No individual in the 
neurological comparison group had a 
score greater than 2 (observed in one 
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patient due to essential tremor). 

The mean (+ SEM) initial CSF NE 
level for the alcohol withdrawal group 
of 40 patients was 192.3 + 22.3 pg/ 
mL. This is significantly higher than 
the mean CSF NE level found in the 
neurological comparison control group 
(129.0 + 13.9 pg*#mL, P< .025, Stu- 
dent’s t test). 

In the 13 patients who agreed to 
have a second LP after cessation of 
their withdrawal symptoms, the mean 
CSF NE level was 137 + 15.9 pg/mL. 
For the 12 patients who had initial 
LPs while in withdrawal and who lat- 
er had follow-up LPs when out of 
withdrawal, there was a decrease in 
CSF NE from an initial mean level of 
216.5 + 30.6 pg/mL by a mean of 78.7 
pg/mL when they were out of with- 
drawal. When these pairs of spinal 
fluid samples from the same patients 
are analyzed by paired Student’s t 
test, the decrease in CSF NE levels is 
significant at P < .025 (Table). 

Figure 2 shows the relationship 
between the number of days between 
the last drink of aleohol (when this is 
known for certain) and CSF NE level 
at the time of the initial LP while in 
withdrawal. The higher initial eleva- 
tions and greatest falls are seen in 
those patients closest to their last 
alcohol intake. 

Figure 3 relates the severity of alco- 
hol withdrawal, as measured by the 
gross scale score, and its change as it 
decreases to zero when withdrawal is 
resolved, to the simultaneous change 
in CSF NE levels as withdrawal 
resolves. Patients whose signs and 
scores were difficult to interpret due 
to heavy sedation were excluded. 
When the individual signs and symp- 
toms of alcohol withdrawal were cor- 
related with the level of CSF NE, 
there was a marked clustering of low 
CSF NE values among patients with 
no agitation, amd those with no 
tremor. 

Only two patients in alcohol with- 
drawal did not have seizures. Their 
initial levels of CSF NE were 272 and 
99 pg/mL, respectively. To further 
evaluate the relationship of seizures to 
CSF NE levels, we divided the neuro- 
logical comparison group into those 
with and without seizures as an initial 
problem. We saw no difference in the 
CSF NE levels between these two 
groups. 

Additional variables in the present 
study were length of time between 
onset of withdrawal and LP; variable 
medication record prior to LP; and the 
variability of time of day of LP. Due 
to the seriousness of the conditions 
requiring admission to the hospital, it 


oy 


was not possible to control these fac- 
tors. We did, however, attempt to 
evaluate these variables by looking at 
the relationship of time of onset of 
withdrawal to CSF NE level, relation- 
ship of medication prior to LP, and 
effect of time of day of LP and CSF 
NE level. None of these correlations 
were significant. Diurnal variation of 
CSF NE level was not evident. 


COMMENT 


We presume that the elevated level 
of CSF NE early in the alcohol with- 
drawal syndrome comes from the 
brain, specifically those areas immedi- 
ately adjacent to the cerebral ventri- 
cles, such as the limbic system.2-° 
There is a blood-brain barrier for 
NE.” 

Elevated brain levels of NE may be 
a cause of the alcoholic withdrawal 
syndrome, or it may be a result of the 
seizures or stress, excitement, and 
physical agitation of the withdrawal 
syndrome. Although the evidence is 
indirect, seizures may lower the level 
of CSF NE.” Propranolol has been 
found to lessen the subjective and 
peripheral symptoms of the with- 
drawal syndrome in human alcoholics 
at the same time that it decreases 
urinary catecholamine excretion (an 
action that a £-blocking drug would 
not be expected to have if only acting 
on peripheral receptors). This may 
suggest that propranolol, by a CNS 
effect of blocking adrenergic recep- 
tors, decreases the sympathetic nerv- 
ous system outflow that causes 
increased circulating peripheral cate- 
cholamines in alcoholism and its con- 
current addictive withdrawal. 

Hyperventilation and respiratory 
alkalosis are probably important in 
the pathogenesis of the alcohol with- 
drawal syndrome"; again, whether as 
a cause or result of possible elevated 
levels of brain NE is not known. 

We (following French and, in turn, 
Mendelson) propose the following 
model for alcohol addiction: Whatever 
role CNS NE plays in addictive alcohol 
drinking, acute alcohol intake may 
cause an increase in brain NE turn- 
over (possibly through an effect of 
acetaldehyde or even its condensation 
products, tetrahydroisoquinolines). 
Long-term ingestion of sufficient lev- 
els of alcohol increases NE turnover 
and leads to a decrease in the number 
of -adrenergic receptors. We have 
found a decrease in brain f-adrener- 
gic receptors in a group of alcoholics 
similar to the increase noted in those 
in this study who went on to die, 
though some of this change may have 
been due to postmortem receptor 


Norepinephrine—Hawley et al 


‘ 


\ 


X 
4 


N 


Fig 1.—Top, Mean levels of CSF norepinephrine from patients 
during acute and recovered withdrawal stages of alcohol with- 
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*Samples of CSF taken from alcoholics free of CNS disease and treated hypertension. The mean 
initial level of CSF NE during withdrawal was 216.5 pg/mL, SEM + 30.6 pg/mL. The mean difference 
between CSF NE levels during and after withdrawal was —78.7 pg/mL. Statistical analyses of the 
pairs showed the following: SD, 27.63 pg/mL; Student's t test, 2.847 pg/mL; P < .025. 

{LP indicates lumbar puncture. 
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changes (S. Snyder, MD, V. Tran, 
PhD, unpublished data, September 
1979). This leads to a lessening of 
cAMP-mediated effects, though there 
is a compensatory activation of adenyl 
cyclase to produce more cAMP. How- 
ever, the CSF of our patients did not 
show a change in levels of cyclic 
nucleotides or y-aminobutyric acid (G. 
Catravas, DSc, unpublished data, Jan- 
uary 1980). 

Withdrawal of the excessive levels 
of alcohol is associated with a tempo- 
rary excess of CNS NE (reflected in 
our findings of elevated CSF NE), 
which decreases within a week or two. 
However, during the first week of 
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withdrawal, the -adrenergic recep- 
tors increase in number from few 
(with withdrawal seizures due to lack 
of the normal inhibitory effect of CNS 
NE) to many, reaching a maximum on 
the third day*"" after cessation of 
drinking alcohol, when there is onset 
of the syndrome of delirium tremens, 
with its florid adrenergic manifesta- 
tions. 

A reviewer for the ARCHIVES has 
pointed out that in both rat pineal 
gland cells’ and frog erythrocytes, 
isoproterenol can within 24 hours 
decrease the number of f-adrenergic 
receptor binding sites as measured by 
(8H-)alprenolol. In fact, the pineal 
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Computerized Tomography and 
Adreneleukomyeloneuropathy 


Differential Appearance in Disease Subtypes 


Brian P. O’ Yell. MD, Glenn S. Forbes, MD 


© Fie cas= of adrenoleukomyeloneu- 
ropathy illusteste the differential compu- 
terized tormographic (CT) appearance of 
the disease sabiypes adrenoleukodystro- 
phy (ALD) amd adreromyeloneuropathy 
(AMIN), in ALD. the CT is distinctive, 
reflecting predominant involvement of 
cerebral whit=matter. The CT in AMN may 
be nanspecifcally abnormal since the 
spinal and peripheral white matter are 
mainly affected. Reccgnition of an ob- 
scure neurelogic disease as a leukodys- 
trophy may =i the climician in designing 
appropriate Giachemical testing and in 
categcrizing tee disease process. 

(Arch Neare! #981;33:293-296) 


Aarenolesicim yelor europathy 
(ALMN) comprises that group of 
dysmrelin=tmeg diseases that are pre- 
sumably relisted to an inherited ab- 
normelity e~ long-chain fatty acid 
metabolisra 2nd that are characterized 
clinicelly by varying combinations of 
dysfunctiomef the central and periph- 
eral nervoas systems and the endo- 
crine system* Currently, two distinct 
clinicel sym@romes are recognized 
withir the LMN complex. Adreno- 
leukocystropay (ALD) is a putative 
sex-linked rezessive disease that gen- 
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erally affects young boys. Clinically, 
varying degrees of adrenal insuffi- 
ciency are associated with a rapidly 
progressive neurologic disease of the 
white matter, resulting in blindness, 
quadriparesis, dementia, and death.* 
Adrenomyeloneuropathy (AMN), 
which is generally observed in older 
persons, is characterized by adrenal 
insufficiency, variable hypogonadism, 
spastic paraparesis, and a distal poly- 
neuropathy.’ The mode of inheritance 
in this case is uncertain since both 
sexes may have symptoms of neuro- 
logic disease, but only males have 
endocrinologic disease. Intermediate’ 
and connatal’ forms also have been 
reported. 

Several recent case reports have 
shown the computerized tomographic 
(CT) appearance of the brain in cases 


of ALD. In this article, we describe . 


our experience with cases of this dis- 
order, with particular emphasis on the 
differential CT appearance of ALD 
and AMN. The CT appearance in cases 
of ALD is distinctive and presumably 
reflects predominant involvement of 
cerebral white matter; the CT scan in 
cases of AMN may be nonspecifically 
abnormal, consistent with the pre- 
dominant involvement of spinal and 
peripheral white matter. 


REPORT OF CASES 


Case 1.—ALD.—A 9-year-old boy with 
symptoms of progressive mental and 
motor deterioration, present for 11 months, 
was examined. The illness began with sub- 


tle personality changes, a gradual loss of 
intellectual function, and incoordination. 
No family history o? a similar disorder was 
apparent. 

The results of general examination, 
including skin and mucosa! surfaces, were 
normal. Neurologic examination showed a 
mute boy with cortical blindness, spastic 
tetraplegia, and pseudobulbar palsy. The 
results of routine laboratory analysis of 
blood and urine were normal. Adrenal 
function tests, done elsewhere, were indic- 
ative of adrenal insufficiency. 

A CT scan (Fig 1) showed enlargement 
of the ventricular system and subarachnoid 
spaces. Bilateral areas of diminished atten- 
uation were apparent in the periventricu- 
lar white matter adjacent to the posterior 
horns of the lateral ventricles. Cerebral 
biopsy, done elsewhere, demonstrated cere- 
bral demyelination with reservation of 
axons and accumulation of sudanophilic 
breakdown products. Electron microscopy 
showed linear inclusions typical of ALD. 

Case 2.-ALD.—An 11-year-old boy with 
behavioral, cognitive, and language deteri- 
oration for a period of over four years was 
examined. In the six months before exami- 
nation, dysarthria, gait ataxia, spasticity, 
and a major communication deficit ap- 
peared. Addisonian melanasis without oth- 
er symptoms of Addison’s disease was 
observed by the parents. A maternal 
grandmother was said to have spinal cord 
deterioration. A 9-year-old sister was 
normal. 

General examination showed hyperpig- 
mentation of skin, areolae, and nares. Neu- 
rologic examination revealed a demented, 
dysphasic boy with spastic paraparesis and 
pseudobulbar palsy. The results of routine 
laboratory analysis of blood and urine were 
normal. Provocative endocrine testing was 
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Fig 1.—Decreased attenuation in paraven- 





Fig 2.—Left (midlevel slice) and right (high-level slice); pronouncec decrease in 
attenuation of paraventricular white matter in posterior parietal region in case 2. 


tricular white matter of posterior parietal 
region in case 1. 





Fig 3.—Left (midlevel slice) and right (high-level slice); generalized decrease in attenua- 
tion in white matter, predominantly in posterior parietal region in case 3 


Fig 4.—Cut section showing degenerative changes and softening of white matter in 
parietooccipital cortex and posterior portion of corpus callosum in case 3. This section 
corresponds to CT scan in Fig 3. 
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not performed. A CT scan (Fig 2) showed 
markedly diminished attenuation in the 
paraventricular white matter in the poste- 
rior parietal regions. Ventricular dilation 
was minimal. The clinical diagnosis was 
ALD. 

Case 3.—ALD.—A 10-year-old boy with a 
history of confusion, intellectual decline, 
and language disturbance for a period of 
one year was examined. Four months 
before examination, focal right-sided sei- 
zures had begun. Rapid binocular visual 
deterioration occurred over a three-month 
period. Mild hyperpigmentation had been 
noted, but no other symptoms of Addison’s 
disease were present. A younger brother 
had a similarly brief and severe course of 
neurologic deterioration. 

General examination showed hyperpig- 
mentation of the skin, lips, mucous mem- 
branes, and areolae. Dementia, cortical 
blindness, spastic paraparesis, and pseudo- 
bulbar palsy were present. The results of 
routine laboratory analysis of blood and 
urine were normal. Adrenal stimulation 
testing indicated absence of adrenal 
reserve. A CT scan (Fig 3) showed general- 
ized decreased attenuation in the cerebral 
white matter, predominantly in the poste- 
rior parietal region; ventricles were normal 
in size. 

The patient died four months later. Post- 
mortem examination demonstrated ad- 
renocortical atrophy and cerebral demyeli- 
nation. The adrenocortical cells were eosi- 
nophilic, large, and of a polygonal shape; 
the expected lipid was not present. The cut 
section of the brain showed yellowish sof- 
tening of the white matter of the occipital 
lobe, parietooccipital cortex, and posterior 
portions of the corpus callosum (Fig 4), 
which corresponded to the abnormal areas 
on the CT scan. Similar, though less severe, 
changes were demonstrated in the optic 
nerves, temporal lobes, and pons. The neu- 
ronal cells were swollen with eosinophilic 
cytoplasm; large, foamy-appearing mono- 
nuclear cells surrounded blood vessels. 
These pathologic features were thought to 
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Fig 5 —Mild generalized cerebral atrophy 
in case 4. Normal atenuation in white 
matter is seen 


be typ-ca ef ALD. 

Cast 4—AMN.—A 22-year-old man was 
examinec a ter a one-year history of Addi- 
son’s Cisease, seizures, and psychosis; the 
disorder was unvespons ve to adequate cor- 
tisone renlecement. There was no family 
history 0° meurologic er endocrine disease. 

Genera! examinatior showed hyperpig- 
menta-ioe ef -he skin. Neurologic exami- 
nation demonstrated spastic paraparesis, 
gait atax=, and diminished peripheral sen- 
sibility Am eectremyegram (EMG) was 
consisten: wita a mild motor neuropathy. 
The resalts of reutine aboratory analysis 
of bloed anc urine reflected Addison’s dis- 
ease. 

A CT sean (“iz 5 showed mild general- 
ized yentwieular dilatien. The coefficient 
values for tre zerebral white matter were 
normal an arena! biopsy demonstrated 
adrenocortical atrophy. The individual cells 
showec major sytologic abnormalities; en- 
larged,eosiropa lic cel s frequently demon- 
strated tywpival linear irclusions. 

Case 5.—AMIN.—A 32-year-old man was 
referred -o us ‘or eveluation of spastic 
parapavess of six years’ duration and 
Addisovs disease cf four years’ duration. 
Only the at er disorder responded to ade- 
quate cortisene replacement. There was no 
family hi tery of neurelogic or endocrine 
disease The patiert’s 7-year-old son was 
normal 

Hypemgmeatation cf the skin, areolae, 
anc scars werefound om examination. Neu- 
rologie study showed a severe spastic para- 
paresis wth dwminished peripheral sensi- 
bility. an EIC eonfirmed a distal sensori- 
motor teercpahy. The results of routine 
laberatory analysis əf bbed and urine were 
normal P*owocative encocrine testing con- 
firmed the presence of Addison’s disease. 
A CT seas (Fig 5) done with and without 
contrast enhancement was normal. 


COMMENT 
The leakodystropes, or dysmyeli- 


nating discass, are genetically deter- 
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Fig 6.—Normal precontrast (left) and postcontrast (right) computerized tomographic 


scan in case 5. 


mined disorders of myelin in which 
central and peripheral nervous system 
myelin is abnormal because of an 
inherited defect in myelin metabo- 
lism. Storage of an abnormal com- 
pound and the lack of normal myelin 
eventually result in an expression of 
the disease that is typical of “white 
matter disease,” such as blindness, 
dementia, deafness, and death. The 
prominence of the same enzyme in the 
metabolism of cells other than those of 
the nervous system may explain the 
variable systemic involvement in 
these conditions. 

The CT appearance of the leukodys- 
trophies is characterized by lesion 
symmetry, late atrophy (usually in- 
volving ventricular size), variable 
megacephaly, and lack of a mass 
effect.” Such features permit differ- 
entiation of leukodystrophies from 
other diseases of the white matter. 
The essential feature of the CT scan 
in cases of leukodystrophy is de- 
creased attenuation coefficients of 
white matter.’ Such values are charac- 
teristically adjacent to the trigone of 
the lateral ventricles and spare the 
subcortical arcuate fibers. The exact 
relation between the pathologic char- 
acteristics and the CT appearance is 
uncertain. It may reflect infiltration 
of interstitial fluid into abnormal 
myelin sheaths, cystic degeneration 
and vacuolization of myelin, or abnor- 
mal myelin or myelin breakdown pro- 
ducts having a density intrinsically 
lower than that of normal myelin.* 

Adrenoleukodystrophy is unique 
among the leukodystrophies because 
contrast enhancement may occur in 
the early phases of the illness.*** This 
enhancement presumably reflects the 


distinctive pathologic characteristics 
of ALD. Demyelination begins at the 
occipital poles anc moves ferward into 
the posterior temporal lobes. This 
advancing rim cf demyelination is 
often accompanied by a reactive 
inflammatory perivascalar response 
of cells loaded with sudanofhilic 
myelin breakdown products.” The for- 
ward rim has correlated with radionu- 
clide brain scans and with she area of 
contrast enhancement on the CT 
scan.'™" There may even be an asym- 
metric appearance that mimics a neo- 
plasm.'* In the late stages of gliosis 
and demyelination, the essential CT 
feature is decreased density; the 
radionuclide scan is correspondingly 
normal. 

In the few autopsy studies of AMN 
cases, scant cerebral demyelination 
was apparent.’ The CT scans referred 
to in several case reports af AMN" 
are either normal, or they are abnor- 
mal in a nonspecific fashion, consis- 
tent with our findings in cases 4 and 5. 
In these cases, most of the pathologic 
abnormality is confined to the spinal 
cord and peripheral nerves,'* and so 
relatively normal CT scans are not 
surprising. 

No prior article, to our knowledge, 
has contrasted the CT appearance of 
ALD and AMN. Adrenoleukodystro- 
phy and AMN may represent two 
variants of the same disorder. Such a 
supposition is based on similarities in 
the morphologic and biochemical char- 
acteristics and on the finding of kin- 
ships in which family members have 
either disorder.*'’ These similarities 
may indicate a single error of metabo- 
lism. However, until the gene product 
and the molecular basis for zhe disease 
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are demonstrated, the link between 
ALD and AMN must remain specula- 
tive. 

Initially, CT scanning was advo- 
cated as a means of identifying the 
most appropriate site for brain biop- 
sy.'* Currently, a more definitive bio- 
chemical test, done on cultured skin 
fibroblasts, should obviate biopsy.” 
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Nevertheless, the CT scan can provide 
evidence that a degenerative disorder 
of obscure origin may be a leukodys- 
trophy. More definitive biochemical 
testing can then de planned. Scanning 
by CT seems to be much more reliable 
as an indicator of CNS pathologic 
abnormality in cases of ALD than in 
AMN. Alertness for either disorder 
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Ocular Dipping in Anoxic Coma 


è Patients w:Ĥ anexi coma had a cy- 
clic, downwerd=iipping motion of the eyes. 
The sign is differen! trom ocular bobbing, 
seizure-related eye deviation, oculogyric 
crisis, and rovwapeye mevement. Its distin- 
guishing characteristics are slow down- 
ward wth rapidumward novement, a nadir 
at the extreme >f downgaze, and sponta- 
neous “oving horzernta eye movements. 
Based 3n necropsy iindings in one case 
and les-ons eftae basal ganglia evident on 
computerized temographic scan in anoth- 
er, it is propesed that certical dysfunction 
with damage © th= basal ganglia may 
cause ocula- dipping: 

(Arch Newrof 1985 3297-299) 


bnormalities of eye movements in 
the eoma ose patient are of great 
interest. Ths communication de- 
scribes a \ver-ical dipping motion of 
the gicbes thateccurs in patients with 
anoxic encpnalopatay. It is unlike 
ocular bobbie” because of preserva- 
tion af harisomtal eye movements, 
slower descent of the eyes, and 
extreme dewrward deviation some- 
times obseumimz the entire pupil 
beneath the lewer lid 


REPORT OF CASES 


Case |.—* DBeyearod woman became 
cyanoti: anc hepetersive (blood pressure 
[BP], 55/30 mm Hg) at the onset of an 
operatien for preumethorax. She did not 
awakerm after raintubation and ventilation. 
Several hours later she had intermittent, 


Accepsed for py biicatiwn April 9, 1980. 

From the Desartmeni o? Neurology and the 
Neurology Intensive “sre Unit, Massachusetts 
General Hospial. Beston. 

Reprint req»ess to Department of Neurology, 
Massachusett= General Hospital, Boston, MA 
02114 (Gr Ropper. 


Arch Neurol—voa! 38, May 1981 


Allan H. Ropper, MD 


extensor posturing and showed no evidence 
of arousal. The following day she remained 
unresponsive with the arms flexed and legs 
extended. The eyes were usually conjugate, 
and there was occasional blinking. Sponta- 
neous, roving, horizontal eye movements 
occurred almost constantly. Extremes of 
vertical and horizontal conjugate eye 
movement could be elicited easily by con- 
traversive head movements. Approximate- 
ly four times a minute the eyes would 
synchronously dip downwards, taking 1 to 
2 s to reach a nadir. The eyes were then 


Fo 


conjugate or slightly abdueted. They 
remained in this position for 1 to 6 s and 
ascended to the horizontal meridian or just 
above at a rate faster than the descent (Fig 
1, a to d). The inferior half cf the pupil was 
obscured by the lower lid when the eyes 
reached their downward position (Fig 1, ¢). 
The entire pupil would at times descend 
below the lid so that only the upper iris was 
visible. It appeared as if the eyes were 
being mechanically forced downward and 
rapidly jerked upward. The motion began 
only when the pupils were near the vertical 





Errai 


Fig 1.—Ocular dipping in patient 1: a, eyes return to midline after spontaneous horizontal 
excursions; b, globes begin descent and conjugately move downwerd over approximate- 
ly 1 s; c, extreme downward deviation of eyes approximately 1.5 s after a. They rest in this 
position for several seconds, then (d) rapidly return to primary position. Lids are being 
raised by examiner. 
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Fig 2.—Microphotograph of lateral putamen from patient 1. There are small, irregular 
areas of necrosis with reactive changes (Luxol fast blue-hematoxylin-eosin, x 21). 


meridian. There was occasional sponta- 
neous upward eye movement exposing 3 
mm of inferior sclera but no lid retraction, 
rotary motion, or pupillary abnormality. 
The dipping could be inconsistently elicited 
when the patient’s flexed arms were vigor- 
ously extended by the examiner. Pinching 
the limbs did not alter the eye movements. 
An EEG recording during the dipping 
movement showed continuous generalized 
slowing and no seizure discharge. 

The patient died suddenly five weeks 
later. The brain appeared grossly normal at 
autopsy. Microscopic examination showed 


298 Arch Neurol—Vol 38, May 1981 


Fig 3.—Computerized tomographic (CT) 
scan (nonenhanced) from patient 2, dem- 
onstrating symmetric low-density lesions 
in globus pallidus. A CT scan ten days 
later was normal at time when patient was 
awake. 








ws 


Fig 4.—Patient 3. Nadir of ocular dipping 


with eyes slightly abducted. Globes 
remained in this position for 4 s then very 
rapidly moved upward and became conju- 
gate. Lids are being raised by examiner. 


a small area of necrosis in the lateral 
putamen (Fig 2), cell loss in the globus 
pallidus, and many bilateral, scattered, 
small cortical areas of neuronal loss with 
microglial and histiocytic reaction. The 
superior colliculi, subthalamic region, and 
midbrain tegmentum were histologically 
normal. 

Case 2.—Carbon monoxide intoxication 
occurred on the morning of admission in a 
boy 17 years old. Carboxyhemoglobin was 
42% of total hemoglobin one hour after he 
was found. Twelve hours after exposure he 
was unresponsive, with vigorous sponta- 


neous flexor posturing of the arms, tonic 
extension of the legs, and jaw clenching. 
The lids were open 5 mm and pupil size 
varied from 2 to 7 mm. The eyes were 
conjugate and spontaneously moved 
smoothly from side to side just short of 
extreme gaze. Head movement brought the 
eyes easily to horizontal and vertical 
extremes. Neck flexion caused widening of 
the palpebral fissure with upward rotation 
of the eyes. At 10- to 20-s intervals, the 
eyes dipped downward over 2 s, obscuring 
the inferior half to two thirds of the pupil 
below the lower lids. They remained conju- 
gately looking at the toes for 2 to 10 s, then 
returned to the primary position in less 
than 1 s. The eyes would also move upward 
spontaneously in the course of their roving. 
Ocular dipping could at times be elicited by 
extending the flexed arms at the elbow, 
but there was no relation to painful stimu- 
lation or spontaneous posturing. An EEG 
showed continuous generalized slowing 
and no seizure activity. Ocular dipping was 
independent of intracranial pressure as 
measured by a subdural bolt. Intracranial 
hypertension necessitated barbiturate 
therapy, and roving and dipping move- 
ments abated several minutes after pento- 
barbital injection. A computerized tomo- 
graphic (CT) scan three days after the 
anoxic exposure showed symmetric, low 
densities in the region of the globus palli- 
dus extending into the putamen (Fig 3). 
Six days later, the patient awakened with 
normal eye movements, increased flexor 
tone in the arms, extensor plantar 
responses, and mildly abnormal menta- 
tion. 

Case 3.—A 7-year-old boy was hit by a 
car but did not lose consciousness. He 
became confused several hours later, and a 
CT scan was normal. After four days, 
peritonitis developed, followed by respira- 
tory distress with Pao, of 12 mm Hg. The 
following day he was unresponsive and 
spontaneously extended his limbs. He 
would swallow, yawn, and cough, and had 
spontaneous jaw movements. 

The lids were open 6 to 8 mm. The eyes 
roved conjugately from sice to side, gener- 
ally not resting in lateral gaze for more 
than 2 s. Approximately every 10 s, the 
eyes dipped down to their extreme of 
movement over 1 to 2 s, burying the pupil 
under the lower lid and remaining there 
for up to 8 s, at times divergently (Fig 4). 
They returned by moving conjugately 
upward over less than 1 s. An EEG during 
the dipping motion showed no seizure 
activity. Roving horizontal and less fre- 
quent dipping motion of the eyes persisted 
one month later. At three months he awak- 
ened, cried without provocation, and would 
follow simple commands and speak in sen- 
tences. He had cortical blindness with rov- 
ing, horizontal eye movements but no ocu- 
lar dipping. At seven months he had 
normal voluntary eye movements and 
extensor plantar responses. 

Case 4.—A 17-year-old boy attempted 
suicide by hanging with a bedsheet. He 
was found apneic and was resuscitated. 
Thirty minutes later he was unresponsive, 
with appropriate limb movements away 
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from painaul simuli as well as extensor 
posture. Twelve hcurs later the eyes 
roved sportaa-eusly from side to side. 
Neck flexion ought the eyes above the 
horizent..| me=illian wth 4 mm of inferior 
sclera saowir Appsoximately twice a 
minut2 the ew= remmed to the primary 
position and Jowly dipped downward, 
obscuring the ar ferior third to half of the 
pupil belbw tl=- lower id. They halted for 
up to 5 s and «tured to the horizontal 
meridzar cver approzimately 1 s. The 
upper lic moved sligh-ly downward with 
the dowrwerd eye movement. The follow- 
ing dey ne was awak with normal eye 
movermert anë ro defiats. 

COMMENT 


Cyees of 2streme downward eye 
moverment are seen in coma due to 
anoxic. They ave observed with spon- 
taneous hcriacntal ocular roving and 
may be a usea] diagnostic sign if an 
accurate patat history is not avail- 
able. The sceurrence of dipping eye 
movemeats ia anoxie encephalopathy 
does mo’ precude rormal recovery. 
Although the eenjagate dipping mo- 
tion mesembles oculer bobbing, dip- 
ping is dstnguished from bobbing by 
preserva ion = spormtaneous, active 
horizental ey= mevement; extreme 
downward deration to the limit of 
possible movment; and a slower 
downward ‘her upwerd motion. Dip- 
ping & prolemly not the vertical 
equivalert of ~oving movement be- 
cause tetinin of the dipping move- 
ment and pers stence of downgaze for 
several @end ape different from 
roving, a0-izeatal movements ob- 
served im the same patients. The 
globes nemair sonjugate or slightly 
abducted ard de not adduct to look at 
the məse, anc pgaz is preserved, 
thus distingnisking d>pping from the 
downward eye devztion seen in 
patients. wi-h tralam c hemorrhage.” 
The BEC 7eordings during ocular 
dipping sugg- that the downward 
movements are not die to recurrent 
seizures. 

Syndromes c=ur in which the eyes 


1. Fisher €M Owar boboing. Arch Neurol 
11:548-546, 1554. 

2. Fishes €M Some neu-o-ophthalmological 
observations. J Newel Nevrosurg Psychiatry 
30383-3892, 1967. 

3. Leberso’n JE. *arinaud’s syndrome from 
obstetric traume wit! recevery. Am J Ophthal- 
mol 4078-74), 1955 

4. Walst F3, Hort WF: Ginical Newro-oph- 
thalmolegy. Fdtümer, Williams & Wilkins Co, 
1969, pp 280-31. 
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rest tonically downward for minutes 
or longer. There is associated lid 
retraction, and upgaze is usually lim- 
ited.* In ocular dipping, however, 
spontaneous and reflex-elicited up- 
gaze are preserved, there is no lid 
retraction, and the eyes return to the 
horizontal meridian in seconds. Intra- 
cranial hypertension is sometimes 
associated with tonic downgaze but is 
not necessary for ocular dipping as 
demonstrated in case 2. Sustained 
tonic downward eye deviation without 
immediate return to the primary posi- 
tion has been described after anoxia 
and subarachnoid hemorrhage.’ In the 
former case, there were microscopic 
lesions in the basal ganglia and the 
thalamus and diffusely throughout 
the cortex. 

Ocular dipping occurred in these 
patients after severe cerebral anoxia 
but has not, in my experience, been 
seen in coma due to structural lesions 
or metabolic encephalopathies, even 
when there were roving eye move- 
ments. The sign appeared as early as 
several hours after acute anoxia and 
was associated with vigorous postur- 
ing. Its persistence weeks later while 
patients were still unresponsive and 
its disappearance on awakening, as 
well as continuous generalized EEG 
slowing, suggest that functional sup- 
pression of the cortex is required for 
ocular dipping. Damage to the basal 
ganglia as established in cases 1 and 2 
suggests that subtotal extrapyramidal 
damage in addition to cortical dys- 
function is necessary for the sign to 
occur. Patient 1 had a small, heteroge- 
nous area of necrosis in the basal 
ganglia in addition to many scattered 
areas of cortical necrosis. A CT scan in 
case 2 demonstrated symmetrical 
lesions in the lenticular nuclei, mainly 
in the globus pallidus. 

Human and animal experiments 
suggest that the prerubral field, pons, 
and basal ganglia are involved in ver- 
tical gaze.’ Preserved horizontal eye 
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movements in our patients and results 
of necropsy in one case demonstrate 
that patients with coma and ocular 
dipping do not have pontine dysfunc- 
tion. In the one case in whieh necropsy 
was performed, the superior colliculi 
and prerubral field were also normal. 
Disorders of vertical gaze, including 
paralysis of upgaze, have been re- 
ported with partial pallidal destruc- 
tion in humans.“ 

It is possible, therefore, that both 
metabolic suppression or scattered 
infarction of the cortex and incom- 
plete damage or dysfunction of the 
lenticular nuclei are required for ocu- 
lar dipping. A similar combination of 
lesions may underlie the freely roving 
eye movements seen in cases of coma 
with bihemispheral damage, since the 
eyes have been observed tə stop rov- 
ing actively when deep nuclear struc- 
tures become severely damaged. Re- 
versible dysfunction would have to be 
postulated in order to exolain the sign 
in case 4. It can only be stated that 
severe, permanent structural damage 
to the cortex or basal ganglia is prob- 
ably not necessary, and taat the brain, 
particularly the cortex, is affected 
bilaterally when the sign is present.’ 
That downward eye movement tould 
at times be evoked by passive exten- 
sion of the arms but not by other 
stimuli is of interest. 

Combined cortical and lenticular 
damage is common after anoxia,” par- 
ticularly carbon monoxice poisoning, 
and may explain the common occur- 
rence of ocular dipping in anoxic en- 
cephalopathy. Seven of the last ten 
patients with anoxic encephalopathy 
examined by the author have had ocu- 
lar dipping, while a similer number of 
patients in coma due to ether causes, 
who have similar neurological find- 
ings including roving eye movements, 
have not. Further observations may 
reveal instances of ocular dipping in 
coma due to hepatic disorders and 
other encephalopathies. 
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Twins With Alzheimer’s Disease 


Robert H. Cook, MD; Stuart A. Schneck, MD: David B. Clark, MD 


© Twins of identical appearance were 
both affected by Alzheimer’s senile 
dementia. In one, dementia began in her 
late 60s. She died at age 74. In the other, 
onset was at age 83. She died of ovarian 
carcinoma at age 85. The histopathologic 
findings of Alzheimer’s disease were con- 
firmed in both twin sisters. 

(Arch Neurol 1981;38:300-301) 


ANE 

Accepted for publication July 14, 1980. 

From the Departments of Neurology and 
Pathology, University of Colorado Health 
Sciences Center, Denver (Drs Cook and Schneck); 
and the Departments of Pediatrics and Neurolo- 
gy, Albert B. Chandler Medical Center, Universi- 
ty of Kentucky, Lexington (Dr Clark). 

Reprint requests to Department of Neurology, 
B-183, University of Colorado Health Sciences 
Center, 4200 E Ninth Ave, Denver, CO 80262 (Dr 
Schneck). 


Fig 1.—Picture of twins at age 10. 


Fig 2.—Neuritic plaques from frontal lobe of sister 1 (Bodian's 


copper protargol method, x 100). 





wo adult twin sisters who were of 

identical appearance died with Alz- 
heimer’s disease. One died at age 74 
after five years of progressive demen- 
tia (sister 1); her twin (sister 2) died at 
age 85 after two years of “senility” as 
reported by her family. The diagnosis 
of Alzheimer’s disease was confirmed 
histologically in both cases. The micro- 
scopic changes were more marked in 
the twin with the earlier onset. 


CASES FROM THE LITERATURE 


The scientific literature from around the 
world is quite sparse with regard to Alz- 
heimer’s disease in twins. Three sets of 
identical twins have been described in 
which one twin had Alzheimer’s disease 


and the other allegedly did not. One article 
dealt with a twin who died at age 64 after 
14 years of progressive dementia’ Her 
sister died at age 66 of bronchogenic carci- 
noma. No histologic examination of the 
brain was done on the “nondemented” 
twin. The “normal” twin was found to have 
slight impairment in learning and memory 
tests, and performance IQ was ten points 
less than verbal IQ. In the absence of 
neuropathological confirmation of normal 
brain tissue, discordance between these 
twins is not certain. Davidson and Robert- 
son described a twin who died at age 69 
after a 19-year illness.? This twin’s sister 
was reported to be alive and normal at age 
74 (four-year follow-up). The third article 
dealt with sister 1 of this communication, 
written at a time when sister 2 was still 
normal,’ and will be discussed shortly. 

In 1933, Frank described a pair of twin 


Fig 3.—Top, Atrophic frontal lobes of sister 2. Note gyral atrophy, 
cortical thinning, and sulcal enlargement (posterior view of 
frontal plane slices). Bottom, Neuritic plaque with amyloid core, 
from frontal cortex of sister 2 (Bodian's copper protargol method, 
x 400). 





sisters, both t=lieved to have had Alzhei- 
mers disease bui no proof of genetic 
identity or lnstolegie data were avail- 
able.* 


REPORT OF CASES 


Sisters Lane 2 were identical in appear- 
ance {Fig 1). There is no extant informa- 
tiom abeut the placenta, blood groups, or 
other genetic markers that might confirm 
genetic identity. The sisters “lived in the 
same immediate ases, and led lives which 
in terms of social and economic status, 
health and medica! care, diet, marriage, 
and reproductson were remarkably simi- 
lar ™ The simizrity of appearance was so 
complete that “me would go out with her 
sister's fianeé witheut his being aware of 
the switch, ané ‘ater both would tease him 
unmercifully.”* 

At che time æf Clark’s previous report, 
sister 2 was “in excellent health, and 
beyond a certain malignant fondness for 
addressing garden clubs on the culture of 
dahlias, [was] æ= keen, active, and intelli- 
gent womarm”* 

I= sister 1, Gementia began in her late 
60s. She dieé at age HA. In sister 2, demen- 
tia die not develop antil nine years after 
her sister's deth. She died of ovarian 
eareinoma two years after the onset of 
dementia. Ther=was no available informa- 
tion regarding the health of the parents, 
siblings, or ether family members. 

Postmortem «xamination of brain tissue 
was performed on both sisters (sister 1 at 
University «f Sentucky, Lexington, and 
University of Caioraxib, Denver; sister 2 at 
University of Glorado). Slides from both 
cases were reviewed òw the authors and the 
following observations were recorded. Sis- 
ter T had larze mumbers of senile plaques 
and neurofibrillary tangles present in the 
cortex (Fig 2; moderate to large numbers 
of plagues an neurofibrillary tangles, 
gramulovacuelar bedies, and some Hirano 
bodies were present m the hippocampus. 
Sister 2 had moderate to large numbers of 
senile olaques aud neurofibrillary tangles 
presen: in the cortex, especially in the 
frontal and parētal Idbes. Large numbers 
of neurofibrillar> tangles and some granu- 
lovamuclar bedi@ were present in orbital 
frontal lobe (Fz 3). Moderate to large 
numbers of placues, neurofibrillary tan- 
gles, and some graauiovacuolar bodies 
were present in “he hippocampus; occasion- 
al Hirano bolies also noted. Plaques and 
tangles were als» found in thalamus, hypo- 
thalamas, periaqueductal gray matter, 
mammillary bodies, amd tegmentum. 


COMMENT 


While we heve shown twin concor- 
danee for Alzaeimer’s disease, there 
are several prsblems with ascribing 
this to a pusely genetic diathesis. 
Genetic identi-y, altheugh quite like- 
ly, is mot proven. More than a decade 
passed betwen tle beginning of 
dementia im ome sister and the onset 
of dementia im the other. Also, Alz- 
heimer’s disease is quite common in 
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the seventh and eighth decades’; thus, 
this twin concordance could be due to 
mere coincidence. 

However, the present findings do 
cast doubt on previous reports that 
appear to indicate twin discordance. 
In one study, the period of follow-up 
was only four years. In the other 
study, the allegedly discordant twin 
died after two years.’ By contrast, in 
the twins described here, nine years 
passed between the death of one sister 
and the onset of dementia in the oth- 
er. Thus, concordance was not ruled 
out by the previous studies because 
the time of follow-up may have been 
too brief. 

The interest in twin concordance 
stems from its relation to familial 
Alzheimer’s disease. The familial 
form of Alzheimer’s disease has been 
shown to be related in many ways to 
transmissible dementia.** A spongio- 
form encephalopathy has occurred in 
several primates inoculated with 
brain tissue from two patients af- 
fected by familial Alzheimer’s dis- 
ease." This closely resembles the dis- 
ease caused by inoculation of subjects 
with tissue from patients with kuru or 
Creutzfeldt-Jakob disease. However, 
this does not conclusively show that 
familial Alzheimer’s disease is caused 
by a Creutzfeldt-Jakob-type agent.” 

The existence of a familial form of 
Alzheimer’s disease cannot be denied. 
Masters et al have compiled a bibliog- 
raphy of 52 families with autosomal 
dominant Alzheimer’s disease.’ To 
these one can add other families 
described by Cook et al Arndt,” 
Beighton and Lindenberg, Meggen- 
dorfer, de Risio et al,” Bucci, and 
Heston and White. Families 1 and 3 
of the article by Heston and White are 
particularly interesting because the 
disease does not conform to a simple 
autosomal dominant pattern unless 
one assumes that information is 
incomplete for several family mem- 
bers. The Heston and White article 
also shows that of 30 sequential histo- 
logically proven cases of Alzheimer’s 
disease, 18 (60%) occurred in families 
with more than one affected mem- 
ber. 

This contrasts with previous reports 
of familial occurrence. Sjogren re- 
ported familial incidence in three of 
18 families (17% of families; 32% of 
histologically proven cases had posi- 
tive family history)."° Traub et al 
report that 41% of their Alzheimer’s 
disease cases have a positive family 
history.’ These statistics, in combina- 
tion with the large number of families 
described in the literature (more than 
80), may indicate that familial Alz- 


heimer’s disease is much more com- 
mon than previously supposed. 

Thus, it is somewhat surprising that 
this is the first report of twin concor- 
dance in 40 years. These cases, howev- 
er, cannot help to distinguish between 
a disease caused by a genetic defect, 
by an agent similar to that of Creutz- 
feldt-Jakob disease, or by other fac- 
tors. Further failures to transmit a 
Creutzfeldt-Jakob-type disease will 
make an infectious agent less likely as 
a cause of Alzheimer’s disease, while 
subsequent reports of twin concor- 
dance will favor the hypothesis of a 
genetic defect. 
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Cluster Headache 


Ultrastructural Aspects and Pathogenetic Mechanisms 


Otto Appenzeller, MD, PhD; Werner J. Becker, MD; Anna Ragaz, MD 


© The skin of both temples was exam- 
ined ultrastructurally in six patients with 
cluster headaches and in three controls. 
An increased number of mast cells were 
present in the patients irrespective of 
whether they were in a cluster period or in 
a quiescent phase. The mast cells were 
found perivascularly and in the vicinity of 
cutaneous nerves in the Patients, whereas 
they were predominately found in perivas- 
cular areas in controls. Mast cell degran- 
ulation was not more prominent on the 
side of the pain and occasional degranu- 
lated mast cells were found in controls. 
These findings are consistent with the 
hypothesis that cluster headache is due to 
an axonal reflex in the trigeminal system, 
initiated perhaps by latent viral infection 
or IgE activation of mast cells. 

(Arch Neurol 1981 ;38:302-306) 


Cluster headaches are severe unilat- 

eral attacks of head pain, with a 
tendency to recur on the same side 
repeatedly. The syndrome occurs pre- 
dominatly in males, without the usual 
migraine prodrome. Commonly, there 
is rapid onset of severe, strictly unilat- 
eral pain lasting from minutes to two 
hours or more. On examination, 
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dilated extracranial vessels, promi- 
nent pulsations of the vessels, and 
autonomic disturbances accompany 
the attacks that may include a blocked 
nose, rhinorrhea, tear secretion, injec- 
tion of the conjunctiva on the side of 
the pain, salivation, sweating, and an 
ipsilateral Horner’s syndrome. The 
pathogenesis of cluster headaches is 
not known. 

Thermographie studies show cir- 
cumscribed zones of dense coolness in 
the supraorbital region ipsilateral to 
the pain.’ The cool spots may persist 
after the attacks, but their mechanism 
has not been elucidated. Vasodilation 
and vasoconstriction seem to be part 
of the attacks, but how these are 
confined, indeed if they are, to just 
one side of the head remains a mys- 
tery. 

A search for chemical mediators of 
cluster headache has so far been 
inconclusive. The suggestion that his- 
tamine may be involved does have 
some merit.’ An increased incidence 
of duodenal ulceration in patients 
with cluster headaches has been 
found. Attacks can be precipitated by 
the subcutaneous injection of small 
amounts of histamine during a cluster 
period. Though small increases in 
blood histamine have been reported 
during bouts of cluster headache, and 
urinary histamine levels were in- 
creased in about half the patients 
during cluster attacks, these changes 
are small in comparison with the high 
blood histamine levels found in cases 
of myelocytic leukemia, a disease not 
known to cause severe headache. The 
suggestion that a circulating sub- 


stance can cause cluster headache and 
might be responsible for circum- 
seribed disturbances in vasomotion, 
strict unilaterality of pain, and peri- 
odie recurrence is difficult to accept. 
Therefore, the possibility that some 
local factors might account for the 
clinical features of this disorder needs 
further exploration. 

Mast cells contain a number of 
vasoactive substances, including his- 
tamine, 5-hydroxytryptophan (in 
man), heparin, and perhaps vasoactive 
intestinal polypeptide.’ Because any 
or all of these substances might be 
locally implicated in the pathogenesis 
of cluster headache, we examined the 
skin of the temporal region ultrastruc- 
turally to assess the number of mast 
cells and their granularity in cluster 
headache patients and in controls. 


PATIENTS AND METHODS 


Eighteen patients with cluster headache 
had been seen over the preceding six years 
at a general metropolitan hospital. All of 
the patients were males. Six patients could 
be contacted; they had a cluster period 
within one year prior to the study. The 
Table gives the clinical features of the 
patients at the time of biopsy. All of the 
patients were working and had been heavy 
smokers for many years. Though the clus- 
ter attacks were always unilateral, there 
were three patients in whom the side of the 
pain had changed from time to time. Two 
patients had always had pain on one side 
only. Four patients described the most 
severe pain as being localized just behind 
the eye. A variety of sites of onset of pain 
were listed, including the teeth, the back of 
the head, behind the ear, above the 
temporomandibular joint, in the “wisdom 
tooth,” and above the eye. In most patients, 
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the pain spread widely over the hemicran- 
iam, and in almost all it reached the occipi- 
tal area. Forty pereent of the attacks 
occurred durime sleep, but the range varied 


from 5% to 7%. Most nocturnal attacks 
and some that occurred during the day 
started reguiarly at the same time. 


Cluster Characteristics 


Headaches were less frequent at the 
start of a cluster period, reaching a maxi- 
mura and then tapering off towards the 
end. Patients reported recurrent twinges 
of shert-lastime, stabbing pain on the 
affected side, which would warn of an 
impending-claster period. Duration of clus- 
ter periods is given in the Table. In five 
patients, the majority of cluster attacks 
oecurred durmz the summer. One patient 
gave a positive family history for cluster 
headache; anst^er had a family history for 
severe heailacte of a different type. Only 
two patients aamitted to having had head- 
ache other thar cluster attacks. There was 
nc notable asseviated illness. In only one 
petient was there previous head injury 
with unconsciowsness. 

Sin Biopsies 

Skin biopsies were performed after 
informed consent was obtained. The 
patients were sked to come to the outpa- 
tient department where both auriculotem- 
poral merves were blocked at the level of 
the zygomatie arch with an injection of 2% 
lidocaine witheut epinephrine. A 2-mm 
dermal punch beopsy specimen of skin was 
taxen at the level of the pinna just inside 
the hairline from both sides. 

Specimens were immediately immersed 
in fixature (ice-cold Webster’s solution). 
After 24 homrs a? immersion, the tissue was 
rinsed in phosphate buffer, stained with 
osmium tetroxide (2% in buffer), and dehy- 
drated with mereasing concentrations of 
methyl alcohol. After treatment with pro- 
py’ene oxide ane embedding in epoxy resin 
(Epon), thies sections for phase microscopy 
and ultrathin sections for electron micros- 
copy were cut. Tissue specimens from three 
contre! subjects were processed in a similar 
fashien and were obtained from the same 
area of the scalp priar to neurosurgical 
procedures. Tissme sections were examined 
for number distribution, and granularity 
of mast cells. 


RESULTS 


Phase mierescopic examination of 
contro! tissue specimens showed a 
norma! distribetion of mast cells, pre- 
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No. of No. of 
Case Age at Age at Headache Headaches Length of Clusters Time From Last 
No. Onset, yr Biopsy, yr Duration, hr per Day Cluster, mo per Year Headache to Biopsy 
1 37 52 0.1-1; maximum, 2 1-2 0.75-1 1 8 mo 
2 28 39 0.5-0.75; maximum, 3 4 2-6 1 5 days (in a cluster) 
23 <1 8 mo 





Fig 1.—Normal skin of both temples. Perivascular distribution of mast cells (arrows, left, 
x 150). Densely packed granules in mast cells (arrow, right, x 400) (toluidine blue). 


dominately in the perivascular tissues 
(Fig 1). Increased numbers of mast 
cells were found in cluster headache 
patients when compared with con- 
trols. In the patients, the mast cells 
were situated perivascularly, as in 
controls; but in the patients they were 
also observed in the vicinity of cuta- 
neous nerves (Fig 2 and 3). Degranula- 
tion of mast cells was impossible to 
evaluate by phase microscopy. Ultra- 
structural examination of grids from 
patients and controls suggested that 
degranulation was notably more com- 
mon on the side of the headache in the 
patients, though degranulated mast 
cells were also found occasionally in 
controls. Randomization of grids and 
reexamination failed to confirm the 
previous impression of degranulation 
on the side of cluster headaches. How- 
ever, the increased number of mast 
cells present at all times in patients 
(whether in a cluster period or not) 
was again confirmed after randomiza- 
tion of grids. No biopsy specimens 
were obtained during an attack of 
cluster headache pain. 


COMMENT 


The patients in this study had clas- 
sic cluster headaches. Though some 
were in a cluster period, it was impos- 
sible to obtain biopsy specimens dur- 
ing an attack of pain. If degranulation 
of mast cells is associated with cluster 
attacks, it should be found at the time 
of the pain. We could not, however, 
approach patients during attacks be- 
cause of their restlessness and agita- 
tion, which are classic features of clus- 
ter headache. 


Mast Cells 


A cell that contained censely packed 
granules was first clearly described by 
Ehrlich in 1877.' Because of the densi- 
ty of the granules, he named it ‘“Mast- 
zelle” (well-fed eell). The origin of 
mast cells is controversial, but they 
are characteristically found in connec- 
tive tissue and are probably derived 
from mesenchymal tisste.° 

Antibodies of the IgE class attach 
to mast cells and basophils. The pre- 
sentation of antigen to sensitized 
mast cells results in release of media- 
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Clinical Features of Cluster Headache Patients — 
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Fig 2.—Mast cells (arrows), perivascular distribution and proximity to cutaneous nerves (arrowheads), from cluster headache patient 
(osmium tetroxide, x 5,400). 


Fig 3.—Mast cell (arrow), vicinity of cutaneous nerve (arrowhead), from cluster headache patient (osmium tetroxide, x 20,400). 
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tors, which have been held responsible 
for the dlizieal symptoms of allergic 
disorders, tmcluding asthma and hay 
fever. Because immunologic abnor- 
malities have been demonstrated in 
cases of cuaster headache and mi- 
graine," it wes of interest to study the 
possible rdł of these cells in the 
pathogenesis and localization of the 
pain in -uster headache. 

The fine structure of human mast 
cells has been described.” These cells 
are recognised with ease in connective 
tissue by mumerous electron-dense 
granules thet fill the cytoplasm. Mast 
cells in the shin differ ultrastructural- 
ly from thes in other parts of the 
body. The portance of this differ- 
ence, skm mast cells having an elec- 
tron-dense _sttice system as compared 
with “waor's’ and “scrolls” in those 
cbtained ‘rem lung tissue, is not clear. 
In rat mz? celb, histamine and 
£-hydroxtryptamine are stored with- 
in the grammes. When granules are 
exposed to +e extracellular environ- 
ment their <«cntent is simultaneously 
released. Bsn granule is ultrastruc- 
turelly sarreunded by a perigranular 
membrame that isolates it from 
intracellular contents and from the 
extracellam~ space." With antigen 
Ma lenge, a =quential ultrastructur- 
ally observanie series of changes oc- 
cars tha- leads to granule release. 
Feriphera| granules are extruded, and 
more certrally located granules be- 
ceme intercemneeted by perigranular 
changes im tee membrane. Studies on 
haman mas: cells suggest that the 
release o` starage materials by selec- 
tive degranclaters or by IgE is a 
controlled pracess. In conditions be- 
lieved to be associated with mast cell 
degranuletien. such as allergic asth- 
ma, pereanial rhinitis, and urticaria 
pigmentesa, ~he process involves the 
same ultrasmuctural stages seen ex- 
perimentally in animal mast cells.” It 
is likely that in cluster headache, 
degranulstion if it occurs, should have 
been fouad during attacks, but no 
biopsy specimens were obtained at 
that time. Dring headache-free in- 
tervals, degrarulation is not predomi- 
netely found m the usual side of the 
headache. 


Axon Reflex 


It has long been recognized that the 
site of miner injury to the skin is 
surreunded be a ffare due to arteriolar 
vesodilaties, 2nd this flare is brought 
about by ectiestion of axon reflexes in 
sensory nerve fibers.’ If the rat skin is 
injured, all dermal mast cells are 
degranulated a the region of the inju- 
ry. but am inereased number of mast 
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cells are found to have lost their gran- 
ules in the region of the axon reflex 
(“flare’’).!° 

If mast cells are depleted of their 
granules prior to injury of the skin, 
axon reflex vasodilation does not 
occur. There is good reason to believe 
that arteriolar vasodilation that is 
responsible for the flare of the axon 
reflex is caused by degranulation of 
mast cells, initiated by the efferent 
limb of the axon reflex. Because mast 
cells contain a number of vasodilator 
substances, it is not surprising that 
their degranulation is associated with 
local vasodilation. 

Recent studies of axon reflex vaso- 
dilation after injury to the skin 
showed that the flare response was 
abolished in animals treated with 
tyrosine-ethyl ester, which is an inhib- 
itor of chymotrypsin."’ On the other 
hand, the vasodilation was not af- 
fected by pretreatment with chlorphe- 
niramine (an antihistamine), or cypro- 
heptadine hydrochloride (an antihista- 
mine and antiserotonin agent), nor 
was the vasodilation affected by apro- 
tinin (Trasylol), soybean trypsin in- 
hibitor, aminocaproic acid, or posil 
arginine-methyl ester (inhibitors of 
trypsin and of some other protein- 
ases). The results suggest that hista- 
mine and serotonin are not essential 
for the initiation of axon reflexes, and 
that chymotrypsin-like proteinases of 
mast cell granules that are released 
because of antidromic activity in sen- 
sory axons act as a kininogenase and 
cause vasodilation of the arterioles in 
the efferent limb of axon reflexes. 


Histamine 


More evidence that histamine is the 
chemical mediator for cutaneous pain 
has recently been found." Histamine 
initiates threshold pain responses at a 
lower concentration than other pain- 
producing substances. Within the epi- 
dermis, for example, which is consid- 
ered an organ with a limiting mem- 
brane, histamine is liberated by even 
physiologic nondestructive stimuli, 
and it acts on nerve endings to initiate 
pain. On the other hand, stimuli that 
are destructive cause not only libera- 
tion of histamine from the skin, but 
also liberation of other pain-producing 
substances including kallikrein, 
5-hydroxytryptamine, prostaglandins, 
and others. These substances, while 
not specific in producing pain, may act 
synergistically with the release of his- 
tamine. 


Cluster and Migraine Headaches 


There is continued dispute as to 
whether migraine and cluster head- 
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ache are pathophysiclogically similar 
or different diseases. A number of 
differences have been recognized, 
which include cornzal indentation 
pulse increase in cluster attacks but 
not in migraine," differences in the 
electrogenesis of the brain, and the 
increase in levels of dreulating hista- 
mine in cluster patients but not in 
migraineurs.” This is apart from the 
well-known clinical d fferences of the 
two disorders. Comparison of changes 
in cerebral hemodynamics during 
cluster headache and migraine have 
recently been reported.” During clus- 
ter attacks, the mean hemispheric 
gray matter flow values are increased 
in both hemispheres much more so 
than the increase in flow found during 
migrainous attacks. Moreover, higher 
mean gray matter flow values in the 
hemisphere contralateral to the side 
of the pain were muck more frequent 
in cluster headache patients than in 
migraineurs. The suggestion has 
therefore been made taat the increase 
in flow in the hemisphere contralater- 
al to the cluster results from pain and 
is not specific for the disorder. Unlike 
migraine, the increased cerebral blood 
flow during cluster attacks promptly 
disappears with subsidence of*symp- 
toms, whereas the cerebral hyperper- 
fusion in migraine persists for days. 
In cluster headaches, the extracere- 
bral increase in the circulation is much 
greater than that observed in mi- 
graine, and it is highest ipsilateral to 
the pain. These bloed-flow studies 
lead to the conclusion that the cerebral 
hyperperfusion during attacks of clus- 
ter headache, found to be limited to 
the headache phase, is related to the 
pain itself rather than, as postulated 
for migraine, due to postischemic 
hyperemia. The autcregulatory ca- 
pacity of cerebral vessels during 
migraine attacks is lost, whereas 
there is a heightened responsiveness 
of cerebral vessels to hyperoxia in 
cluster attacks that disappears simul- 
taneously with the end of the pain. 
Thus, there is some evidence that 
blood flow abnormalities occur in the 
cranial circulation of both migraine 
and cluster headache patients, but in 
cluster patients these abnormalities 
might be of secondary rather than of 
primary pathogenetic importance. 


Hypothesis 


These studies and eur finding of 
increased numbers of mast cells in the 
skin of the temple in claster headache 
patients suggest that claster headache 
may in fact be a “cranial neuropathy,” 
the clinical manifestations being best 
explained by the periodic initiation of 
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an axon reflex. The cause of this inter- 
mittent but recurring axon reflex is 
not known but could result from a 
latent viral infection of the trigeminal 
system. Thus, we postulate that the 
intense pain of the cluster attack 
results from vasoactive and pain-caus- 
ing substances (kininogens) in mast 
cell granules released by antidromic 
activity of sensory axons. This ac- 
counts for the strict unilaterality of 
the pain and is consistent with the 
increased number of mast cells in the 
skin. The favorable response to ste- 
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roids and lithium carbonate (chronic 
cluster headache patients) is consis- 
tent with the effect of these drugs as 
membrane stabilizers. The lack of re- 
sponsiveness of claster headache pa- 
tients to histamine H, and H. receptor 
blockade" is not surprising in view of 
the failure of antihistamines to antag- 
onize axon reflex-induced degranula- 
tion of mast cells and_ vasodilation. 
Many patients have a seasonal inci- 
dence of attacks, perhaps implying an 
allergic causation that is consistent 
with mast cell activation by IgE and 
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perhaps also seasonal latent virus acti- 
vation in the trigeminal system. This 
hypothesis suggests further studies to 
support or refute the viral etiology of 
the disorder. 
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Removal of Occipital Arteriovenous Malformations 
With Sparing of Visual Fields 


Jorge C. Kat sh, MID Alfred J. Luessenhop, MD; Martin Kolsky, MD; Francisco Ferraz, MD 


© Two patents with occipital lobe arte- 
riovenous ms formation (AVM) underwent 
two-stage resection of their lesions. The 
intervals bef\een operations were eight 
amd 12 days. Prior to-surgery, the patients 
had normai meuro-ophthalmologic exami- 
nation resul= and both experienced a 
reversible namonymous hemianopsia af- 
ter the initial artiz! nesection of the AVM. 
Frequent sefeures with visual hallucina- 
ticnsdevelb= in the early postoperative 
pericd, with geadual improvement of the 
visual field dct. Tae pattern and dura- 
ticn of visual = sturbamces and the nature 
of the visual ld ce-ects in each patient 
hee similar «faracteristics. The second 
operation witt compete resection of the 
AVMs left moemal visual fields. 

(Arch Neur» 1981 -38:307-309) 


Qureical removal cf an arteriovenous 

malforma ion (AVM), as recently 
summarized ky Stein and Wolpert,' is 
the ideal m+ thod cf treatment when 
possible. We describe two patients 
who underweat res2ctions of occipital 
lobe AVMs. The qperations were per- 
formed in two stages, with intervals 
of eight anc 12 days. After the first 
operation, bct patients experienced a 
reversible hamonymous hemianopsia 
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associated with visual hallucinations. 
These symptoms resolved rapidly with 
anticonvulsant therapy, and a second 
operation with complete resection of 
the AVM left normal visual fields. 


REPORT OF CASES 


Case 1.—A 26-year-old, right-handed 
man was referred for evaluation of an 
AVM in the right occipital lobe. He had 
been well until three weeks before admis- 
sion, when he had two major motor sei- 
zures. Seizures were preceded in both 
instances by brief, blinking, red and blue 
colored lights in the left peripheral visual 
field and were followed by two hours of 
postictal amnesia. 

The patient was transferred to George- 
town University Hospital, Washington, 
DC, after angiography demonstrated an 
AVM of the right occipital lobe. There were 
normal vision, normally reactive equal 
pupils, normal ocular movements, and 
intact visual fields plotted with the Gold- 
mann perimeter. No ocular or cranial 
bruits were detected. 

The main arterial supply to the AVM 
originated from the right posterior tempo- 
ral and angular arteries and to a lesser 
extent from the right calcarine artery. The 
site of artery-to-vein communication was 
located lateral to the occipital pole, and the 
venous drainage was adjacent to the sagit- 
tal sinus (Fig 1). The patient agreed to 
undergo resection of the AVM to prevent 
the possibility of further complications and 
to avoid restrictions in his future physical 
activity, even though he was forewarned of 
the possibility of a permanent visual field 
defect. 

Surgery was done in two stages. In the 
initial procedure, coagulation and clipping 
of the major feeding arteries and smaller 
branches using the operating microscope 


was completed without complications. 
Eight hours after operation, visual fields 
tested by confrontation revealed a left 
homonymous hemianopsia. The next morn- 
ing, the patient had intermittent? visual 
hallucinations characterized by compli- 
cated patterns of silvery, right, hexagonal 
geometric figures that moved from the 
center to the periphery af the left visual 
field; although the visual disturbances 
were isolated and lasted only seconds, on 
two occasions they were associated with 
major motor seizures. AGjustment of the 
anticonvulsant drug dosage led to cessation 
of symptoms. The EEG demonstrated slow 
2.5- to 4.0-Hz rhythm originating in the 
right posterior temporal aad occipital leads 
with continuous polyspike discharges. For- 
ty-eight hours after surgery, the patient 
began to perceive hand motion in the 
defective field, and ten days later his visual 
fields were normal. 

A second cerebral angiogram showed 
abnormal residual vasculacure (Fig 2), but 
there was obliteration of the major arterial 
channels that formerly supplied the lesion. 
A second operation was performed 12 days 
after the first. After clipping of the resid- 
ual arterial supply and coagulation of 
smaller vessels, the vascular mass was 
totally obliterated. The postoperative peri- 
od was normal and unassociated with 
visual symptoms. The visual field plotted 
with the Goldmann perimeter remained 
normal, and a third cereoral angiogram 
confirmed total resection o° the lesion (Fig 
3). Neuro-ophthalmologic examination re- 
sults during the ensuing six months have 
been normal. The patient emains free of 
seizures. 

Case 2.—A 38-year-olé woman was 
referred for evaluation of a right occipital 
lobe AVM. She complained of recurrent 
right-sided headaches since her first preg- 
nancy, when she was a teenager. Often, the 
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Fig 1.—Left, anteroposterior and lateral views of midarterial phase of right carotid angiogram in 
patient 1. Arteriovenous malformation in occipital lobe is observed, main arterial supply originates 
from posterior temporal and angular arteries, and venous drainage is adjacent to sagittal and 
transverse sinuses. Right, Anteroposterior and lateral views of midarterial phase of right vertebral 
angiogram in patient 1 demonstrates additional arterial supply from right calcarine artery. 





Fig 2.—Lateral view of early venous phase 
of right carotid angiogram in patient 1. 
Arteriovenous malformation decreased in 
size, and small residual feeders are identi- 
fied after first operation. 





Fig 3.—Lateral views of midarterial phases of right vertebral (left) and right carotid (right) 
angiograms demonstrating complete obliteration of arteriovenous malformation accom- r 
plished at second procedure in patient 1. 





Fig 4.—Left, Lateral and anteroposterior views of right carotid angiogram (midarterial phase) in \ 
patient 2. Abnormal arterial vessels originating from angular and other branches of middle cerebral 

artery supply large occipital lobe arteriovenous malformation. Observe early venous drainage to 

superior sagittal sinus. Right, Lateral and anteroposterior views of left vertebral artery injection in 

same patient. Additional arterial supply originating from branches of calcarine artery are 

demonstrated. 
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headaches were preceded by scintillating, 
silvery seotema that moved from the cen- 
ter to the pemphery of the left visual field 
anc lasted =r average of 30 minutes. The 
scommata sewly faded into a dense fog 
that oceupie? the entire left field. Nausea 
anc vomitime were frequently associated 
symptoms. The headache had become more 
intense and did not respond to therapy 
wits propramalol hydrochloride, ergot de- 
Yivetives, am= amalgesics. Eight weeks 
price to adnrssion, she had disabling head- 
aches daily. 

Examinatam shewed normal vision, nor- 
maly reactwe, equal pupils, and intact 
visual fields @lotted with the Goldmann 
perimeter Cealomotor examination results 
were normakezad no cranial or ocular bruits 
were audible 

Angiograplry demonstrated a large 
AVE, meas emg 4 x 5 cm, in the right 
occipital lebe The calcarine and other small 
bearehes of Me right posterior cerebral 
artery were F= main arterial supply, with 
additional sunely from the angular, poste- 
rir pariete. and posterior temporal 
branehes of t= middle cerebral artery. The 


_vencas drairase was to right lateral and 


supetior sagital sinuses (Fig 4). Because 
of the severs of the headaches and the 
feile to resænd to medical therapy, the 
patient agrese to undergo resection of the 
AVM. 

Surgery w.s-done in two stages. In the 
first proced =, clipping of accessible 
arterial feede= was achieved without com- 
pl cations. Tv ve hours later, visual fields 
tested by corfontation demonstrated the 
presence af = dense left homonymous 
hemi=nopsia, syo days later there was 
perception offkand motion in the defective 
fidd, and witli feur days after operation, 
the vual fel s pletted with the Goldmann 
perimeter were normal. While recovering 
durirg the first postoperative week, the 
patient deseraed visual distortions in the 
left Seld. Eve= though she was able to 
recognize fansicar objects, they seemed to 
be suzrounviee by a shadow of smoke that 
sh fted contimususiy; te avoid these distur- 
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bances, she kept her eyes closed most of the 
time. In addition, the patient experienced 
intermittent, visual hallucinations charac- 
terized by brief, unformed, elementary 
flashing lights in the left field; phenytoin 
sodium was administered, with reduction 
of the scotomata. One week later, an angio- 
gram demonstrated obliteration of the 
major vessels that formerly supplied the 
AVM. Complete resection of the vascular 
mass was accomplished eight days after 
the initial procedure. During this postoper- 
ative course, the patient also described 
persistent visual hallucinations in the left 
field, which gradually improved. One week 
after the second operation, Goldmann 
visual fields and EEG were normal. The 
patient has remained free of headaches 
and seizures for nine months. Anticonvul- 
sant therapy has now been discontinued 
and current examination results are 
normal. 


COMMENT 


A common denominator in cases of 
transient homonymous visual field 
defects may be prolonged ischemia 
without permanent neuronal damage 
in the occipital lobes. The reversibility 
of the dense homonymous hemianop- 
sia seen in our two patients suggests 
that the partial resections of the 
lesions at the first operation could 
have been associated with transient 
ischemia that did not lead to infarc- 
tion. Spreading depression of the cor- 
tical activity following surgical ma- 
nipulation of the occipital lobe could 
also have been a contributing factor in 
the development of reversible postop- 
erative homonymous hemianopsia and 
visual hallucinations in our cases.** 
Postictal homonymous hemianopsia' 
is another consideration in these two 
patients with known occipital lobe sei- 
zure foci. 

Our present policy for resection of 


larger, critically located cerebral 
AVMs is to perform the surgery in 
two or more stages. In the first stage, 
the critical arteries supplying the 
lesion are interrupted. and a plane of 
cleavage along the margins between 
the abnormal vascular channels and 
normal brain is estab ished. The pro- 
cedure is terminated before notable 
edema appears in the adjacent brain 
tissue. Resection is completed in the 
second stage after the edema has sub- 
sided and normal autcregulation pre- 
sumably is restored. Manipulation of 
edematous brain is thereby avoided 
and the possibility of neurologic defi- 
cit is minimized. Paroxysmal visual 
disturbances, probaby originating 
from epileptogenic foci, were de- 
scribed by these two patients shortly 
after surgery. In addition, patient 2 
had constant visual distortions charac- 
terized by motion of indistinct objects 
in the left visual field, which likely 
represent release phenomena.’ All 
symptoms responded promptly to an- 
ticonvulsant medication. 
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Brief Communications and Clinical Notes 





Cerebral Atheromatous Embolism 


Following Carotid Sinus Pressure 


M. Flint Beal, MD; Tae S. Park, MD; C. Miller Fisher, MD 


© Complications of carotid sinus pres- 
sure, which are rare, include cardiac 
arrhythmias and cerebrovascular acci- 
dents. A 79-year-old man experienced a 
flaccid right hemiplegia one minute after 
left carotid sinus pressure. At necropsy, 
an atheromatous embolus occluded the 
left middle cerebral artery, resulting in 
hemorrhagic infarction in its vascular ter- 
ritory.*Atheromatous embolism following 
carotid sinus pressure has not been pre- 
viously documented. Most sudden stroke 
deficits following carotid sinus pressure 
are probably caused by this mechanism. 

(Arch Neurol 1981;38:310-312) 


he complications of carotid sinus 

pressure include untoward cardiac 
arrhythmias and sudden stroke defi- 
cits. We report what we believe to be 
the first pathologically proved exam- 
ple of cerebral atheromatous embo- 
lism resulting from carotid sinus pres- 
sure. 


REPORT OF A CASE 


A 79-year-old man was admitted for 
evaluation of dysuria and urinary frequen- 
cy. Past history included diet-controlled 
adult-onset diabetes, a myocardial infaret 
four years previously for which he received 
isosorbide dinitrate (Isordil) and digoxin, 
and right leg claudication. The blood pres- 
sure was 150/80 mm Hg, and the pulse rate 
was 80 beats per minute and regular. The 
carotid pulsations were full bilaterally, and 
no carotid bruits were heard. The prostate 
was enlarged and firm. A left inguinal 
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hernia was present. 

The patient underwent transurethral 
resection of the prostate and a left inguinal 
hernia repair. Postoperatively, he experi- 
enced persistent sinus tachycardia, with a 
heart rate of 120 beats per minute, and 
pulmonary congestion. He was transferred 
to the coronary care unit, where an ECG 
showed loss of voltage in the anterior leads 
thought to represent a new myocardial 
infarct. The creatine phosphokinase level 
rose to 380 mU/dL. He had repeated bouts 
of supraventricular tachycardia, which 
were terminated by carotid sinus pres- 
sure. 

One week after the operation, the 
patient experienced paroxysmal atrial 
tachycardia, with a heart rate of 160 beats 
per minute. Massage of the left carotid 
sinus with firm pressure for approximately 
4 s resulted in conversion to normal sinus 
rhythm. One minute later, he was observed 
to have a right hemiparesis and his speech 
was slurred. 

Neurologic examination four hours after 
the ictus showed a drowsy man with 
Cheyne-Stokes respirations. He followed 
simple commands. Speech was dysarthric. 
A visually presented key was identified as 
a quarter and a coin as a ring. Tactile 
identification of a comb was correct. The 
abnormal findings included a right homon- 
ymous hemianopsia, left gaze preference, a 
right central facial paresis, and a dense 
flaccid right hemiplegia. Painful stimuli 
produced right arm adduction and triple 
flexion of the right leg. 

Subsequently, the dense right hemiple- 
gia persisted but the patient could name 
and comprehend well. Further questioning 
disclosed that he had been a left-handed 
baseball pitcher in his youth, raising the 
possibility of right hemisphere dominance 
for speech. He died of sepsis two weeks 
after the ictus. 

Neuropathologic examination showed a 
large recent infaret in the left middle 
cerebral artery territory involving the 
anterior limb of the internal capsule, the 
inferior frontal gyrus, superior and middle 
temporal gyri, and parietal lobe (Fig 1). 


Petechial hemorrhages were scattered 
through the infarct. There was an ulcer- 
ated plaque of atherosclerosis with super- 
imposed fresh thrombus on the posterior 
wall of the left internal carotid artery just 
distal to the bifurcation (Fig 2). Stenosis 
was minimal. The left middle cerebral 
artery was occluded at its main bifurcation 
by a pale-red mass. 

Microscopic sections of the left middle 
cerebral artery revealed moderate athero- 
sclerosis of the stem without significant 
compromise of the lumen. At the bifurca- 
tion, the occluding plug extended 2 mm 
along the stem and 7 mm into the superior 
and inferior branches beyond the bifurca- 
tion. The intraluminal mass consisted of 
typical atheromatous material containing 
an abundance of cholesterol clefts. There 
was no endothelial reaction and the ap- 
pearance was diagnostic of embolism (Fig 
3). The presence of capillary proliferation, 
foamy macrophages, and reactive astro- 
cytes in the middle cerebral infarct was 
consistent with an age of two weeks. 


COMMENT 


The utility of carotid sinus pressure 
as a diagnostic and therapeutic proce- 
dure in cardiac arrhythmias is unques- 
tioned. The risk of carotid sinus pres- 
sure is generally regarded as extreme- 
ly small. Lown and Levine! noted only 
one brief episode of facial weakness 
during several thousand tests. Sigler? 
tested 345 patients without encoun- 
tering untoward effects. Despite the 
small risk, complications can result in 
severe morbidity and death. Most ser- 
ious complications fall into the catego- 
ries of cardiac arrhythmias and per- 
manent neurologic deñcits.' Among 
the arrhythmias that have been 
reported are asystole, ventricular 
tachycardia, and ventricular fibrilla- 
tion.’ Death has resulted from 
arrhythmias in four instances." 

A neurologic complication was first 
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Fig 1—Horizon-=al whole brain section 
showing hemorrhagic infarction in left 
midce cerebral artery territory. 


Fig 3.—Section of left middle cerebral 
arter just below its bifurcation, showing 
occlusion Dy atheromatous embolus con- 
tanimg multiple sholestero! clefts (hema- 
toxylin-eosin original magnification 
x27) 





reported »y Marmor and Sapirstein‘ 
in 1¢41. Their satient, a 53-year-old 
men, anderwen® testing for hypersen- 
sitive carstid sinuses following nor- 
mel meurelegic examination results. 
The lefit carotid sinus was compressed 
for 3% s with me reaetion. After com- 
presson of the right carotid sinus, 
there was immediate slowing of the 
pu se followed in a few seconds by 
generalized clonic twitchings and un- 
consGousress for 10 to 15 s. He recov- 
ered completely but after a few min- 
utes secame unzesponsive and aphas- 
ic. Tee right lee was paralyzed, the 
right toe was upgoing, and forced 
graspng was present in the right 
hand. Subsequeatiy, paralysis of the 
right arm and left leg developed. 
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Fig 2.—Fresh thrombus is superimposed on atherosclerotic plaque on posterior wall of 


left internal carotid artery. 
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Death occurred four days after the 
ictus. Neuropathologic examination 
demonstrated thrombosis of both an- 
terior cerebral arteries accompanied 
by hemorrhagic infarction of the 
medial aspects of both frontal lobes. 
The thrombosis was thought to have 
been precipitated by slowing the pulse 
rate and the fall in blood pressure 
produced by stimulation of the carotid 
sinus. This was the only pathologically 
studied case in the literature. 

A number of clinical observations 
have been reported. Askey“ pooled the 
experience of the California Heart 
Association in 1946 and found that 
there had been six instances of hemi- 
plegia immediately after carotid sinus 
stimulation performed diagnostically 


—— EXTERNAL 
CAROTID 


and one instance following chiroprac- 
tic massage. The deficits resolved 
within 24 hours in two patients, but 
persisted from one week to several 
months in five patients before good 
recovery was made. The deficits were 
attributed to reflex vasoconstriction 
of the ipsilateral carotid. Zeman and 
Siegal'® described an 83-year-old man 
who underwent “routine testing of 
the carotid sinus.” A few minutes 
after the test, a flaccid paralysis of 
the right arm developed, which per- 
sisted on examination one year later. 
Both Levine“ and Harvey and Ron- 
an’? have noted single cases of hemi- 
plegia following carotid sinus mas- 
sage, but further details were not 
provided. Calverly and Millikan’ 
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described a total of seven patients 
who experienced contralateral paraly- 
sis following manipulation of the caro- 
tids in which there was no attempt to 
elicit a carotid sinus reflex. 

Clinically, our patient was similar to 
those described in previous reports in 
that within one minute of left carotid 
massage, he experienced the sudden 
onset of a right hemiplegia. Patholog- 
ically, a large atheromatous embolus 
occluded the left middle cerebral 
artery with resultant hemispheral 
infarction. It is likely that most of the 
previous cases of hemiplegia asso- 
ciated with carotid sinus massage 
were also caused by atheromatous 
emboli. 

A patient described by David et al’ 
underwent surgical exploration of the 
internal carotid artery; however, it 
was elected not to open the artery 
because of normal blood flow mea- 
surements. A postoperative hemiple- 
gia resulted from an atheromatous 
embolus occluding the middle cerebral 
artery. In addition, cholesterol emboli 
were found in the retinal arterioles. 
The large size of the embolus in our 
patient is in contrast to spontaneous 
cerebral cholesterol crystal emboli 
that fnvolve small blood vessels in the 
range of 15 to 200 um, resulting in 
patches of infarction usually less than 
1 cm in greatest dimension.'*'* At 
times, the infarcts can be confluent, 
resulting in larger infarets, particu- 
larly in the arterial border zones.'* The 
largest reported spontaneous athe- 
romatous embolus occluded the right 


posterior cerebral artery 3 cm beyond 
its origin." 

The manner in which carotid sinus 
massage is carried out is difficult to 
standardize because digital pressure 
is not measurable. The pressure must 
not be so great as to occlude the 
circulation in the internal carotid 
artery lest cerebral ischemia result 
directly. One authority has recom- 
mended that the pressure be enough 
to indent a tennis ball with one palpat- 
ing finger.’ Some clinicians massage 
with the thumb, others with the fin- 
gers. The movement may be rotatory 
or along the direction of the artery. 
Most authorities recommend that 
massage be applied for no more than 5 
s at a time.' The literature usually 
does not describe the actual massage 
that caused a hemiplegia. 

Anyone who is familiar with the 
appearance at autopsy of the ragged, 
ulcerated atheromatous plaque that 
may be present exactly in the carotid 
sinus will be led to use the gentlest 
effective manipulation, avoiding ex- 
cessive backwards pressure during 
massage. The presence of a carotid 
bruit bespeaks a large plaque and 
serves as a warning. However, our 
patient did not have a bruit. 
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Focal EEG Abnormalities in Heidenhain’s Variant of 
Jakob-Creutzfeldt Disease 


Anthony J. Furlan, MD; Charles E. Henry, PhD; Patrick J. Sweeney, MD; Hiroshi Mitsumoto, MD 


è Serial EEGs obtained during a six- 
week period from a patient with Heiden- 
hain’s variant of Jakob-Creutzfeldt dis- 
ease demonstrated periodic complexes 
confined to the occipital regions that at no 
time became generalized. The focal char- 
acter of the discharges correlated with the 
site of maximal disease in the occipital 
cortex, suggesting that cortical damage is 
a necessary substrate for the production 
of periodic complexes in Jakob-Creutz- 
feldt disease. 

(Arch Neurol 1981;38:312-314) 
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Periodic complexes are the most 
characteristic EEG abnormality as- 
sociated with Jakob-Creutzfeldt dis- 
ease. Although usually generalized, 
such complexes may be focal either 
initially or throughout the course of 
the illness. We report the case of a 
patient with Heidenhain’s variant of 
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Jakob-Creutzfeldt disease in whom 
serial EEGs obtained during a six- 
week period demonstrated periodic 
complexes confined to the occipital 
regions. 


REPORT OF A CASE 


A 62-year-old woman complained of 
headaches, visual loss, and abdominal pain 
in July 1976. On Aug 20, 1976, she had a 
transient episode of blindness follewed by 
two major motor seizures that began focal- 
ly on the right. The patient had been 
confused and blind since that time. Her 
speech became unintelligible and she failed 
to recognize family members. Formed 


Jakob-Creutzfeldt Disease—Furian et al 


Tt 





FprF, IN eA, 
Fea Te ra 
TyTsy— NA; NANA 

` * 
\ aay 





L/w M M M M 
TO, 47 Alalia 
Fp, a WS BES FO 
F034 EE 
Caw eee? 
Pati aR yay Shy yy 


F P m. 4 ee ee en S A 














C— 


FE, eet ei 








GTP a a aii YI ay A I 

P -D rA ny Se 

Fp, 

FaT ie ye yal al ee er 
ane) 

TaT; aa ce a aata aa al aa i eA 





ary NIN A ag aaan AT MIN 


TD y af e En ean ital eia, A 


a na Donnain maalia patti / yi ton 
eo inne men A AT AT uri 
A OENE a EE aan Anan Nn meee 


ae ee ee Siaa amen ae tins ha in hatte 














Fp,-F, et ana cattails tac T al ae 
F,-C. so en Nn aaah dia a iaaa aiid 
CrP. E O N 


Fy-0, Stee Deen fl 
fete eee min rnet A ce Valen ata eek hella 


= ce a see See cada dics cad a AN a A Petre al 
L-Te oO re RS a oe el 


§0,3-—- + 


Fy Fy) eyed ater 





~~ 


Fa- Ta re a a tence NER PEPE SEE E 

TaT s arnan A A e oara A a 
T 5-0) marny ana pr ON EEN > 

Fpi- F a nu <u ann ~ 
Fa-C3 ninnan eee E E RY a 
CaP eA ty 
P3- 0y eWay 
Fla Fg pry meer Derr A teeter fm 
Fy lg Oe Ney 
Cy Pyle onl 
P,-O24 u/s Wry Wey at Baines RK sea ENT 


F pa Fg rn ee why bene e cb 8 Oo 
Fe Ty ee Ment A A 
Laas 
Tele UN Ay iy 
Teor appt nad Yd 





Fig 1 (top left).—Electroencephalogram obtained Sept 15. Left, 
Typical periodic 200-uV sharp complexes with pronounced focal 
emphasis at O,; absence of alpha rhythm and recuced normal fast 
activity. Right, After 90-s hyperventilation, more focal involvement 
with 2-Hz sharp waves maximal at T,, plus increased “spindles” 
of 11-Hz activity, right-left frontal. Calibrations at 1 s and 50 pV. 


Fig 2 (top right).—Electroencephalogram obtained Sept 23. Left, 
Less typical complexes have shifted to right occiput; no response 
to photic stimulation. Right, Electroencephalogram obtained Sept 
28. More typical 1-Hz complexes, again right sided. Calibrations 
at 1 s and 50 pV. 


Fig 3 (bottom).—Electroencephalogram obtained Oct 5. Left, Rare 
bilateral and often independent atypical complexes of lower 
voltage plus better-developed background fast activity. Right, 
Electroencephalogram obtained Oct 26. increased bilateral pos- 
terior sharp discharges at only 50 „V plus more intermixed slow 
activity and further recovery of bilateral ‘aster rhythms. Calibra- 
tions at 1 s and 50 pV. 
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visual hallucinations were experienced, 
along with intermittent clonic jerks of the 
right arm. 

On admission to the Cleveland Clinic, 
examination revealed a profoundly de- 
mented patient. Her speech was rambling 
and she made numerous paraphasic errors. 
She was unable to do calculations or repeat 
simple phrases. Although she claimed she 
was able to see, testing indicated that she 
was cortically blind. She also misidentified 
many auditory and tactile stimuli. There 
was moderate weakness of the right arm 
with cogwheel rigidity at the elbow, and 
occasional clonic twitching of the fingers. 
There was no startle myoclonus or fascicu- 
lation. The stretch reflexes were diffusely 
increased and the right toe was upgoing. 

Tests for connective tissue disease were 
noncontributory. The CSF was normal, 
including immunoglobulin levels. Two com- 
puterized tomographic brain scans with 
contrast enhancement demonstrated an 
incidental anterior communicating artery 
aneurysm but were otherwise normal. 
Four-vessel cerebral angiography again 
demonstrated the aneurysm. 

The first EEG, obtained Sept 15, 1976, 
revealed absence of alpha rhythm, im- 
paired background fast rhythms particu- 
larly on the left, and diffuse slow activity. 
Focal periodic sharp complexes arose solely 
from the left occipital region (Fig 1). A 
second tracing obtained five days later 
showed some recovery of background 
rhythms. The periodic complexes cleared 
after intravenous (IV) administration of 10 
mg of diazepam. However, instead of 
inducing rhythmic fast activity, IV diaze- 
pam produced only rhythmic, bifrontal 2- 
Hz activity with no intermixed sleep spin- 
dles. 

On Sept 23 the clinical picture changed. 
The patient’s eyes were deviated conju- 
gately to the left and spontaneous jerk 
nystagmus developed. There was a pro- 
nounced resting tremor of the left arm. She 
remained extremely confused. The periodic 
sharp complexes now had a predominantly 
right posterior distribution (Fig 2, left). On 
Sept 28 continuous facial twitching and 
ocular movements suggestive of opsoclonus 
developed. Despite further recovery of 
background fast activity, the periodic dis- 
charges persisted in the right posterior 
regions with some decrease in frequency 
(Fig 2, right). 

During the next four weeks, the patient 
demonstrated marked fluctuation in men- 
tation. She remained cortically blind. Dur- 
ing a lucid interval, the EEG showed some 
reduction in the bilateral but independent 
posterior sharp-wave activity, with less 
intermixed slow activity. On Oct 13 the 
EKG showed traces of 8-Hz alpha activity 
intermixed with diffuse delta and theta 
activity (Fig 3, left). When she was asleep, 
there were 10-s runs of 11-Hz “spindles” 
with an abnormal alternating hemispheric 
distribution. The periodic sharp discharges 
were less frequent, about one per 10 s, and 
of lower voltage. The complexes had a left 
posterior maximum and there was evi- 
dence of right greater than left photic 
driving. The seventh and final record was 
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obtained on Oct 26 (Fig 3, right). The 
absence of alpha rhythm contrasted with a 
relatively good fast activity superimposed 
on an increased slow component. Again, 
there was right greater than left photic 
driving. The posterior sharp waves were 
more abundant with a slight right empha- 
sis. At no time did the periodic complexes 
become generalized. 

Following discharge from the hospital, 
the patient’s condition continued to deteri- 
orate until she died on Nov 11, 1976. On 
neuropathological examination the brain 
weighed 1,250 g and there was no obvious 
cerebral atrophy. There was an unrup- 
tured, 6-mm anterior communicating ar- 
tery aneurysm. The major cerebral arteries 
were transparent with minimal segmental 
atherosclerosis. Abnormal microscopic 
findings included severe neuronal loss, fre- 
quent neuronal degeneration, marked pro- 
liferation of gemistocytic and protoplasmic 
astrocytes, intracytoplasmic vacuoles with- 
in neurons and glial cells, and diffuse spon- 
giosis of the cortex, especially in the super- 
ficial cortical layers. These findings were 
most pronounced in the left occipital lobe 
but were also severe in the right occipital 
lobe. Similar but less severe changes were 
present in both parietal lobes, the motor 
strips, both thalami, and both hippocampi. 
Only mild changes were present in the 
insular and temporal cortices. The basal 
ganglia, cerebellum, and brainstem re- 
vealed only minimal neuronal changes. 
There was, however, a mild diffuse proto- 
plasmic astrocytic reaction throughout the 
brain. The subcortical white matter in both 
occipital lobes revealed Wallerian degener- 
ation with moderate spongiosis. The spinal 
cord was not available for examination. 


COMMENT 


Jakob-Creutzfeldt disease is a 
transmissible disorder characterized 
clinically by dementia and myoclonic 
jerking. Neuropathological hallmarks 
include varying degrees of neuronal 
loss, astrocytosis, and status spongio- 
sis, primarily affecting the cerebral 
cortex.' Similar changes can occur 
throughout the neuraxis, especially in 
the basal ganglia, cerebellum, and spi- 
nal cord, giving rise to a number of 
clinical variants based on the predom- 
inant site of pathology. In 1929, Hei- 
denhain* described three patients 
with the onset of dementia at an early 
age, two of whom also had cortical 
blindness. At necropsy the cerebral 
cortices showed widespread neuronal 
loss, spongiosis, and astrocytosis. The 
occipital cortex was most severely 
affected in all three patients. Similar 
patients have sinee been described,’ 
and it is probable that such cases 
represent a variant of Jakob-Creutz- 
feldt disease. 

The EEG abnormalities associated 
with Jakob-Creutzfeldt disease are 
fairly characteristic and consist in dif- 
fuse slowing of background rhythms 


with periodic sharp-wave complexes 
occurring at 0.5- to 2.0-s intervals. 
The periodic complexes tend to be- 
come less frequent and of lower volt- 
age as the disease progresses. Some 
lateralization of the complexes is com- 
mon early in the course of the illness, 
but the persistently focal nature of 
the discharges in our patient was un- 
usual. Such complexes may be easily 
confused with periodic lateralized epi- 
leptiform discharges, which are more 
often associated with focal destruetive 
processes such as infarction or brain 
tumor.’ The recovery of some posteri- 
or alpha rhythm and photic driving 
plus some normal background fast 
activity also caused diagnostic confu- 
sion with our patient, since these find- 
ings would ordinarily be more consis- 
tent with resolution of an acute pro- 
cess rather than with progressive 
degenerative disease. 

It has been suggested that periodic 
complexes reflect partial cortical de- 
afferentation, and pericdic spiking 
has been produced experimentally in 
isolated cortex.’ Conversely, there is 
some evidence that the rhythmicity of 
periodic discharges depends on abnor- 
mal afferent cortical input from sub- 
cortical structures.* The highly focal 
character of the periodic complexes in 
our patient with Heidenhain’s variant 
of Jakob-Creutzfeldt disease corre- 
lated well with the site of maximal 
disease in the occipital cortex. This 
relationship suggests that cortical 
damage is a necessary substrate for 
the production of periodic complexes 
in Jakob-Creutzfeldt disease. 
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Anomalous Origin of the Ophthalmic Artery 
in a Patient With Amaurosis Fugax 


Peier E. W-mberz, MD; Nicholas J. Patronas, MD; Kwang S. Kim, MD; Onur Melen, MD 


© Ectopic æricir of the ophthalmic 
artery fram the middie meningeal artery 
was found im a patient with amaurosis 
fugex. The æigin of the external carotid 
artery om the symptomatic side was 
markedly senotic. The patient’s symp- 
toms disappeared after external carotid 
encarterectemy. We review the ectopic 
sites of the sahthalmic artery and discuss 
atheromatoes disease of the external 
carotid sys]=m as a cause of transient 
ischemic atecks. 

(Arch Nemai 1£81:38:315-317) 


Feels ses ef origin of the oph- 
thalmie artery have been exten- 
sively studed br many investigators. 
Clinical imasrtance of anomalous ori- 
gin ef ths artery is exemplified in the 
unique case of a patient with amauro- 
sis fugax m whom the origin of the 
external camotid artery was stenotic 
and the ophthalmic artery arose from 
the middle meningeal artery. The 
carezid lifarcation was normal, and 
there was ely e very shallow nonul- 
cerating pĒgue along the posterior 
wall of the _aternel carotid artery. 


REPORT OF A CASE 


A 48-year--!5 woman experienced three 
episedes of transient dimness of vision in 
the left eye daring a period of four months. 
Eack attack asted a few minutes and 
resolved comeeetely. The past medical his- 
tory and rems cf systems were unre- 
markable. The only pertinent finding in 
general physeal, neurologic, and neuro- 
ophthalmologs« examination was the pres- 
ence cf a brut over the left carotid bifur- 
cation. No re imal emboli were seen. Reti- 
nal arterial pressures were not recorded. 
Resu ts of reetine laboratory studies were 
normal. 

Common carotid angiography demon- 
strated anom=|aus arigin of the ophthalmic 
artery from te mildle meningeal artery 
(Fig l). There was marked stenosis of the 
external carom artery at its origin and a 
shallow playusalonz the posterior wall of 
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the proximal internal 
(Fig 2). 

The patient underwent external carotid 
thromboendarterectomy without complica- 
tion. Three years later, she remains asymp- 
tomatic. 


carotid artery 


COMMENT 


The ophthalmic artery usually origi- 
nates from the internal carotid artery 
within the subdural space shortly 
after the carotid artery emerges from 
the cavernous sinus. Rarely, the oph- 
thalmic artery arises from the intra- 
cavernous portion of the internal ca- 
rotid artery.’ When located deep in 
the cavernous sinus, the ophthalmic 
artery enters the orbit through the 
superior orbital fissure instead of the 
optic foramen.’ There are isolated 
reports of the ophthalmic artery aris- 
ing from the C4 segment of the inter- 
nal carotid artery,’ the middle cere- 
bral artery in the absence of internal 
carotid artery,"* the posterior commu- 
nicating artery,“ and the anterior 
cerebral artery.' 

Anomalous origin of the ophthalmic 
artery from the external carotid 
artery is closely related to the anasto- 
motic branches between the two; 
these were analyzed by Hayreh and 
Dass,” as follows: (1) between the mid- 
dle meningeal artery and the lacrimal 
artery; (2) between the angular 
branch of the facial artery and dorso- 
nasal branch of the ophthalmic artery; 
(3) between the infraorbital branch of 
the maxillary artery and the muscular 
branch of the ophthalmic artery; and 
(4) between the anterior temporal 
artery and the lacrimal and muscular 
branches of the ophthalmic artery. 

Potentially, all of these anastomotic 
branches may contribute to the crea- 
tion of an abnormal origin of the 
ophthalmic artery. It is well known 
that in cases of atheromatous occlu- 
sion of the internal carotid artery 
proximal to the origin of the ophthal- 
mic artery, the blood supply of the 
orbit and the retina depends on devel- 
opment of these collateral channels. 
This condition must be differentiated 
from anatomic variations. 

The middle meningeal artery is the 
only branch of the external carotid 
artery that has been demonstrated to 
give rise to the ophthalmic ar- 


tery.>+*10 Among 170 specimens, 
Hayreh and Dass? found four in which 
the ophthalmic artery arose from two 
trunks. One trunk arose from the 
internal carotid artery, but the main 
contribution came from the middle 
meningeal artery through a markedly 
enlarged normal anastomosis present 
between the orbital branch of the mid- 
dle meningeal and the recurrent 
meningeal branch of the lacrimal 
artery. The caliber of the ophthalmic 
artery between its origin from the 
internal carotid artery and the point 
of origin of the lacrimal artery was 
greatly reduced. In twe specimens, the 
middle meningeal artery was the only 
source of blood reaching the ophthal- 
mic artery. 

In a study of 1000 randomly 
selected normal and pathologic carotid 
angiographic studies, only one case 
demonstrated an ophthalmic “artery 
origin from the middle meningeal 
artery... Harvey and Howard" and 
Brucher reported single cases of 
anomalous origin of the ophthalmic 
artery from the middle meningeal 
artery. In the presence of this anoma- 
ly, the blood supply to the orbit may 
come partially or totally from the 
meningeal artery.' In cases with a 
partial blood supply, a large trunk 
arises from the middle meningeal 
artery and a small one ‘rom the inter- 
nal carotid artery. When the blood 
supply to the ophthalmic artery bed 
comes totally from the middle menin- 
geal artery, the trunk from the inter- 
nal carotid artery either disappears or 
atrophies. Hayreh and Dass’? reported 
two such cases of their own and found 
only ten similar ones previously 
reported in the literature. 

The anomalous origin of the oph- 
thalmic artery is explained by failure 
of fetal development or atrophy of its 
initial portion. Embryologically, the 
middle meningeal artery arises from 
the stapedial artery, which is formed 
when primitive remnarts of the first 
branchial arch unite with the em- 
bryonic hyoid artery arising from the 
internal carotid artery. The stapedial 
artery consists of a main trunk that 
divides into maxillofacial and supraor- 
bital divisions. Later in fetal develop- 
ment, the maxillofacial division is 
assimilated by the external carotid 
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Fig 1.—Angiogram of common carotid 
artery, lateral projection subtraction film. 
Ophthalmic artery (two small arrows) origi- 
nates from middle meningeal artery (large 
arrow). 


artery and forms the internal maxil- 
lary artery. The supraorbital division 
consists of branches that supply the 
orbit and provide for the intracranial 
segment of the middle meningeal 
artery. At the 20-mm embryo stage, 
an anastomosis forms between the 
supraorbital division of the stapedial 
artery and primitive ophthalmic ar- 
tery. Eventually, this anastomotic 
network supplies the contents of the 
orbit and provides the frontal, su- 
praorbital, and lacrimal arteries. 
Meanwhile, the remnant of the proxi- 
mal trunk of the stapedial artery 
becomes the tympanic branch of the 
middle meningeal artery. In the event 
of maldevelopment or atrophy of the 
proximal segment of the ophthalmic 
artery, the supraorbital branch of the 
middle meningeal artery supplies the 
orbit. 

The role of the atheromatous dis- 
ease of the external carotid artery in 
the production of transient retinal 
and cerebral ischemic attacks has 
been emphasized." The common 
feature of the reported cases was 
advanced atherosclerotic disease of 
the extracranial carotid arteries with 
occlusion of the internal carotid artery 
on the same side as the stenotic exter- 
nal carotid. Clinically, some patients 
manifested only amaurosis fugax, and 
others had hemispheric attacks pre- 
ceded by or alternated with monocular 
blindness on separate occasions. The 
conclusion of the authors centered 
around the premise that in the pres- 
ence of internal carotid occlusion, 
external carotid disease would be the 
potential source of emboli that pass 
through external carotid collaterals to 
reach the cerebral and retinal circula- 
tion. Cessation of transient isehemic 
symptoms was reported after external 
carotid thromboendarterectomy by 
Ehrenfeld and Lord” and Dietrich et 
al'? in their respective series during a 
follow-up period of between one and 
five years. Emphasis is often placed 
upon the importance of collateral for- 
mation between the external and 
internal carotid systems to maintain 
adequate cerebral blood flow in cases 
of proximal internal carotid occlusion. 


Fig 2.—Angiogram of common carotid artery, lateral projection, subtraction film. There is However, these case reports draw 





marked stenosis of proximal external carotid artery (ex, open arrowhead). Three small attention to the fact that the accesso- 
arrows indicate orbitofrontal branch of anterior cerebral artery, not to be mistaken for ry pathways can also be mediators of 
ophthalmic artery. hemispheric and retinal ischemia. 
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Our case was unique in that the 
internal carstid artery on the sympto- 
matic side was patent. The atheroma- 
fous mater=ils were presumably re- 
leased by tŒ stenotic external carotid 
artery and carried to the retinal arte- 
ria bed threagh the ophthalmic artery 
that omgmated from the middle 
meningeal crtery. When the stenotic 
lesion was repaired, the attacks of 
amaurosis stopped. Careful angio- 
graphie evaluation of the internal and 
external cəsotid arteries, using sub- 
traetion tesamiques, and a knowledge 
cf the ectop# origin of the ophthalmic 
ertery from the middle meningeal 
artery may reveal a potentially cur- 
able extern:! carotid artery lesion as 
the cause Gf amaurosis fugax. 
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due to Mycoplasma pneumoniae Infection 


Graat O: Wesenfelder, MD; D. Thomas Akey, MD; Steven J. Corwin, MD; Nicholas A. Vick, MD 


© We ex=mined a woman who had 
acute transve=se myelopathy (ATM) asso- 
ciated with -espiratory illness due to 
Mycaplasma @neumoniae. To our knowl- 
edge, only oae previously described case 
documented fis relationship with sero- 
logic studies ef spinal fluid. Since 16% to 
35%. ef ATM astients experience anteced- 
ent sespiratem illmess, evidence of M 
paesmoniae wiection should be sought in 
all cases. 

(Arch Neuse! 1981;38:317-318) 


cute transverse myelitis (ATM) isa 

eatastrozhic illness that often 
aTeets young adults. Its pathogenesis 
is usually uasnown, although an ante- 
cedent uppe® respiratory tract infec- 
tion has be== reported in association 
with many =ases.'“ In rare instances 
ATM may t= the initial manifestation 
of multiple selenosis.'* We present 
here an ins=ace of ATM associated 
with an acu infection due to Myco- 
plasma pne mowiae documented by 
sero gic statiies of both blood and 
CSF. Our petient recovered complete- 
ly. 
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REPORT OF A CASE 


A previously healthy 19-year-old woman 
had an upper respiratory tract infection 
characterized by nasal congestion, sore 
throat, chills, sweats, and generalized mal- 
aise. Three days before hospitalization, she 
experienced frontal headache with photo- 
phobia. The next day, she became aware of 
weakness of the legs and numbness of both 
feet. During the next 36 hours, these neu- 
rologic symptoms progressed rapidly. 
When admitted to the hospital, she was 
unable to walk, had acute urinary reten- 
tion, was dehydrated, and had a tempera- 
ture of 38.7 °C orally. Physical examination 
disclosed enlarged, tender, anterior cervi- 
cal lymph nodes. The throat was not 
injected, but both tympanic membranes 
were red and edematous; no bullae were 
present. The lungs were clear and findings 
from examination of the heart were 
normal. The bladder was distended. Neuro- 
logic evaluation disclosed paraplegia with a 
T-8 sensory level. Abdominal reflexes were 
absent. The muscle stretch reflexes were 
increased symmetrically in the legs. There 
were Babinski’s signs and mild impair- 
ment of vibratory and position sense in the 
feet. 

Treatment with dexamethasone sodium 
phosphate was begun, and an indwelling 
urinary bladder catheter was placed. An 
emergency myelogram was normal. The 
CSF was under normal pressure, was clear, 
and contained 80 lymphocytes per cubic 
millimeter. Total CSF protein concentra- 
tion was 96%, and the glucose value was 52 
mg/dL. Gram’s stain was negative. The 
peripheral WBC count was 7,800/cu mm 


with 71% polymorphonuclear forms, 4% 
band forms, and 25% lymphocytes. The 
ESR was 49 mm/hr. Ampicillin sodium, 250 
mg every six hours orally, was initiated for 
a presumed bacterial otitis. A chest x-ray 
film was normal. Bacterial and fungal cul- 
tures of blood and CSF were negative. 
Viral titers were determined on the serum 
and CSF. Tests for parainfluenza 1, 2, and 
3, influenza A and B, adenovirus, respirato- 
ry syncytial virus, Chlamydia, soluble and 
viral mumps, poliomyelizis 1, 2, and 3, 
measles, varicella zoster, herpes simplex, 
coxsackieviruses B1 to B6, and rubella were 
negative; however, there was an elevation 
in titer to M pneumoniae in both the serum 
and CSF (Table). 

On the second hospital day, the neuro- 
logic impairment progressed. The patient 
complained of numbness in her hands and 
had complete loss of position sense in both 
feet. Lhermitte’s sign developed. On the 
third hospital day, the sensory deficit 
ascended to the T4-5 level. The upper respi- 
ratory tract congestion, chills, and general 
malaise began to lessen and the patient 
became afebrile. On the fourth hospital 
day, the neurologic impairment began to 
abate. She was able to move her legs 
slightly and regained position sense in the 
feet. By the sixth hospital day, she was 
improving rapidly, and the dexamethasone 
dosage was tapered. On the seventh day, a 
second CSF examination disclosed 26 lym- 
phocytes per cubic millimeter, a total pro- 
tein value of 69 mg/dL. and a normal 
immunoelectrophoretic paztern. Rapid im- 
provement continued, ane within several 
days she was able to walk hesitantly with- 
out assistance. She was discharged on the 
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Serum Mycoplasma 


Date Complement Fixation 
10/16/78 ET 
10/18/78 1:2,048 (4+) 
10/25/78 Stt 
12/20/78 1:1,024 (4+) 

2/21/79 1:256 (4+) 





15th hospital day. At that time leg strength 
had returned, the reflexes were normal, 
and the plantar responses were flexor. 
Results of sensory examination were 
normal except for a mild reduction of 
vibratory sense in the feet. Bladder func- 
tion was normal. Six weeks after dis- 
charge, the patient had a minimally 
unsteady gait but was otherwise normal. 
Fifteen weeks after discharge, results of 
neurologic examination were completely 
normal, and she has been well since. 

Attempts to recover a virus or M pneu- 
moniae from the pharyngeal and spinal 
fluids were unsuccessful. 


COMMENT 


In 1956, Yesnick’ reviewed the neu- 
rologic complications of “primary 
atypical pneumonia” and was able to 
find “five previously reported in- 
stances of ATM. Other authors also 
described Mycoplasma-related myeli- 
tis." These early reports, however, 
are difficult to evaluate, since the 
diagnosis of M pneumoniae infection 
was based on either clinical features 
alone or clinical syndromes with asso- 
ciated elevation of cold agglutinin or 
streptococcal MG titers.’* In a review 
of the neurologic manifestations of 
Mycoplasma infections in 1972, 
Hodges et al’ described psychosis, 
meningoencephalitis, meningitis, and 
radiculopathy in serologically proved 
cases." Acute transverse myelitis was 
not described in these 28 patients. 

The more sensitive and specific 
complement-fixation, tetrazolium-re- 
duction inhibition, and direct hemag- 
glutination serologic studies (as used 
by Hodges et al) did not become avail- 
able until after M pneumoniae was 
isolated in 1962." Since 1972, three 
adequately confirmed cases of Myco- 
plasma-related ATM have been re- 
ported. In only one was CSF stud- 
ied serologically and found to contain 
complement-fixing antibody to M 
pneumoniae." 

Our case is of interest because of 
the demonstration of an immune 
response to M pneumoniae in both 
serum and spinal fluid (Table). Al- 
though our patient did not have pneu- 
monitis demonstrated by chest roent- 
genogram, it has been known for some 
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Serum and CSF Serologic Studies 












Serum Cold CSF Mycoplasma 
Agglutinins Complement Fixation 
iw 1:64 (4+) 
1:64 1:32 (4+) 
1:64 Negative 
1:32, 
1:8 





time that infections due to M pneumo- 
niae often occur without roentgeno- 
graphic evidence of pulmonary in- 
volvement. Indeed, in many instances, 
upper respiratory tract symptoms 
with otitis or bronchitis have been the 
only apparent manifestations.’ Our 
patient did have otitis, but not bullous 
myringitis, which is characteristic of 
M pneumoniae infection.’ In two of 
the three previously described Myco- 
plasma ATM cases, there were minor 
neurologic sequelae. The third patient 
died. Examination of the spinal cord 
in that patient disclosed extensive 
necrosis of both gray and white mat- 
ter without histologic evidence of 
inflammatory activity or vasculitis.” 
Disease of the CNS occurring as a 
result of infection with M neurolyti- 
cum has been studied experimentally 
in mice and rats.'* Pathologic studies 
led to speculation that a membrane- 
directed toxin altered the blood-brain 
barrier and resulted in tissue damage. 
As in the one human necropsy study 
noted," there was extensive necrosis 
of all tissue elements without vasculi- 
tis. The experimentally induced dis- 
ease was, in addition, characterized by 
infiltration with small numbers of 
mononuclear cells. The possibility that 
Mycoplasma-related neurologie dis- 
ease may be immunologically me- 
diated has been discussed in a recent 
editorial in the ARCHIVES." We 
treated our patient with dexametha- 
sone because of our initial concern 
that her ATM was due to a compres- 
sive spinal cord lesion. It is unclear 
whether this drug played any substan- 
tive role in her recovery. 
Establishment of a specific cause 
for a given case of ATM has been 
difficult. In a series of 67 patients, 
Attrocchi' described only six in whom 
a definable cause was proved. Multiple 
sclerosis must be included as a possi- 
bility when considering the differen- 
tial diagnosis of transverse myelitis. 
However, Lipton and Teasdall* were 
able to find only one of 34 patients 
with ATM in whom multiple sclerosis 
was eventually diagnosed.’ In a pre- 
viously healthy adult who is found to 
have ATM, the question of cause must 


be paramount once spinal cord com- 
pression has been excluded by myelog- 
raphy. The fact that M pneumoniae 
now has been shown to be associated 
temporally and serologically with 
ATM should stimulate appropriate 
diagnostic studies in all such eases. 
The need for further investigation is 
obvious, especially since a large per- 
centage of ATM patients (16% and 
35%) give histories of an antecedent 
respiratory tract infection.'“ 


Nonproprietary Name and 
Trademarks of Drug 


Ampicillin sodium—Amcill-S, Omnipen-N, 
Penbritin-S, Polycillin-N, Principen/N, 
Totacillin-N. 
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Problems in the Diagnosis of Tuberculous Meningitis 


Frederick J. Zsberts, MD 


ubercuioas meningitis is uncom- 

mon in Nerth America. A review of 
all casesof sente tuberculous meningi- 
tis seen af the Vancouver (British 
Columbia) eneral Hospital (VGH), 
Canada, dung the decade 1970 to 
1680 showel several important diffi- 
culties currently encountered in mak- 
ing the dagnosis of tuberculous 
meningitis. 

SUBJBCTS AND METHODS 


All cases «= tubereulous meningitis 
reeortied by t= Medieal Records Depart- 
ment and =bəratory of VGH were 
reviewed. The enly patients excluded were 
those withou. aetive disease who were 
admitted far .xeatment of the sequelae of 
tuderculous meningitis. The 15 patients in 
this study incaaded nine with positive CSF 
cutuzes for Hycobacterium tuberculosis, 
two where the organism was isolated from 
the respiratory tract but not from the CSF, 
and ome that was diagnosed post mortem 
by the demen tration of acid-fast bacilli in 
brain sections The remaining patients 
were consiGer=% to have tuberculous men- 
ingitis on the =asis ef clinical findings and 
response to treatment. Attention was paid 
to the elinieaP znd laboratory factors that 
had made thae«iagnosis more difficult and 
thet delayed t=atment of this disease. 


RESULTS 


The 15 pacients inc.uded four chil- 
dren and s= adults in their third 
dezade. Swe were North American 
Indians, thee were from the Far 
East, and tle rest were white. One 
third of the »atients died and three of 
the survivers had neurological deficits 
wher discaarzed. The provisional di- 
agnoses matic after admission in- 
cluded the feliowing: tuberculous me- 
ningitis, 3 c==s; bacterial meningitis, 
3 cases; braf abscess. 2 cases; head- 
ache (not y= diagnosed [NYD]), 2 
cases; head er spine trauma, 2 cases; 
and ene paw@emt each with seizures 
NYD, pyrex NYD, and metastatic 
carcinoma. “free patients remained 
untreated in the hospital for 20 days, 
with diagnoses of partially treated 
baeterial memimgitis, vertebral frac- 
tures, and headache of unknown etio- 
logy. 4 majer factor in the delay in 
diagnosis was the high percentage of 
polymorphomilear leukocytes in the 
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CSF. In two patients the diagnosis 
was made post mortem, although the 
patients were hospitalized for five and 
11 days, respectively. 

Three factors commonly assessed 
when the possibility of tuberculous 
meningitis is considered are the 
tuberculin skin test, roentgenograms 
of the chest, and contact with known 
cases of tuberculosis. Nine of the 15 
patients had normal chest roentgeno- 
grams. The six abnormal chest roent- 
genograms included three upper-lobe 
infiltrates, one hilar adenopathy, one 
pleural effusion, and one suggestive 
of miliary tuberculosis. Nine patients 
had no history of contact with active 
cases of tuberculosis, although several 
came from an environment where the 
incidence of tuberculosis is relatively 
great. In only one case was a definite 
familial contact identified. The tuber- 
culin skin test was negative in seven 
patients, three when tested with 5 TU 
and four when tested with 250 TU; the 
test was positive in four patients 
when tested with 5 TU. 

Coexisting diseases, either con- 
firmed or suspected, played an impor- 
tant part in delaying recognition of 
this cohdition. Three patients had a 
history of recent head trauma, which 
led to the suspicion of cranial fracture 
and subdural hematoma. Two patients 
were alcoholics considered to be 
undergoing alcohol withdrawal. One 
child was under treatment with oral 
antibiotics for otitis media when the 
tuberculous meningitis developed, 
which led to an erroneous diagnosis of 
partially treated bacterial meningitis. 
In an elderly man the presence of a 
massive pleural effusion with lethar- 
gy and confusion led to the mistaken 
provisional diagnosis of a pulmonary 
neoplasm with cerebral metastases. 
The patient was investigated as a 
chronically ill patient rather than as 
one with an acute medical problem. 

In four patients (two deaths, two 
with neurological damage), the total 
number of WBCs in the initial CSF 
was under 50 cells per microliter. In 
five patients (three deaths, one with 
neurological damage), 20% or more of 
the cells were polymorphonuclear leu- 
kocytes, including one count as high as 
91%. In four patients (one death, two 
neurological deficits), the CSF protein 
level was under 100 mg/dL, and in two 
patients (two deaths) the glucose level 
was over 100 mg/dL. In the 13 


patients in whom smears of CSF were 


examined, no acid-fast bacilli were . 


seen. 


COMMENT 


Several reports'* have reviewed the 
incidence, clinical findings, and prog- 
nosis of this disease. The clinical diag- 
nosis of tuberculous meningitis is easy 
if all the associated signs, symptoms, 
and laboratory results are typical. The 
major problem lies in the fact that it is 
a difficult infection to exclude. Abnor- 
mal chest roentgenograms, positive 
tuberculin skin tests, a history of con- 
tact with tuberculosis, and a CSF 
smear that is positive for acid-fast 
bacilli are all valuable diagnostic crite- 
ria when present. In this report, 60% 
of the patients had completely normal 
chest roentgenograms. Seven (64%) of 
11 patients had negative tuberculin 
skin tests, only one patient had a 
history of contact with an active case 
of tuberculosis, and none of the CSF 
smears were positive for acif-fast 
bacilli. In the laboratory at VGH for 
the diagnosis of tuberculous meningi- 
tis, greater stress is laid on culture 
than smears, and CSF is conserved as 
much as possible for cultural methods. 
This policy may have eontributed to 
the low incidence of positive smears. 
The problems involved in making a 
diagnosis of tuberculosis, including 
the value of the tuberculin skin test, 
have been recently reviewed.’ The 
diagnosis may be rendered more diffi- 
cult because of the coexistence of oth- 
er diseases, either real or suspected. 
The coexistence of two unrelated dis- 
eases is a major factor in the failure to 
diagnose tuberculosis.’ The presence 
of other neurological problems such as 
delirium tremens or trauma may 
mask or confuse the physical findings. 
Previous antibiotic therapy may lead 
to a logical but false diagnosis of a 
partially treated pyogenic infection. 

The diagnosis in several patients 
would have been made sooner if nega- 
tive skin tests, chest roentgenograms, 
and history of tuberculosis contact 
had not been given undue signifi- 
cance. No single criterion or test alone 
can be used to exclude this disease. All 
clinical and laboratory findings must 
be evaluated together in the investi- 
gation of the patient. The treatment 
of tuberculous meningitis has been 
well reviewed.‘ The main problem is 
the initial diagnosis because, in most 
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instances, it must be made before 
laboratory confirmation can be ob- 
tained. A high index of suspicion must 
be maintained by the clinician, and 
therapy must be begun on clinical 
grounds alone prior to obtaining a 
positive culture. 
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Primary Pontine Hemorrhage With Complete Recovery 


Ehud Lavi, MD; Steve Rothman, MD; Avinoam Reches, MD 


We report here an uncommon case 

of primary pontine hemorrhage 
with complete clinical recovery and 
with resolution of the hematoma as 
visualized by computerized tomogra- 


phy (CT). 
REPORT OF A CASE 


A 38-year-old woman with no history of 
previous illness was hospitalized because of 
acute, onset of vomiting, severe frontal 
headache, slurred speech, weakness in the 
extremities, and paresthesias in both 
hands. Examination revealed blood pres- 
sure of 180/115 mm Hg, a somnolent and 
dysarthric patient with constricted pupils 
barely reactive to light, bilateral abducent 
and facial nerve pareses, flaccid quadripar- 
esis, brisk tendon reflexes, and bilateral 
extensor plantar responses. 

Results of routine blood tests, ECG, and 
chest roentgenogram were normal. The 
CSF was clear, with normal pressure and 
protein and glucose values, and contained 
90 RBCs per milliliter. A CT scan revealed 
a high-density area confined to the pons 
that was not enhanced after injection of 
contrast material. This area represented a 
pontine hematoma (Figure, left). Angio- 
graphic study of the vertebrobasilar sys- 
tem yielded normal findings. 

The patient was given 16 mg of dexa- 
methasone daily for ten days and antihy- 
pertensive drugs. Gradual improvement in 
her neurological status was documented. 
After one month further treatment was 
continued in a rehabilitation center. A 
second CT scan, which was obtained four 
weeks after admission, showed resolution 
of the high-density lesion in the pons (Fig- 
ure, right). Eight months later the patient 
was found to be without neurological defi- 
cit except for mild hyperreflexia. 
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Primary pontine hemorrhage with complete recovery. 


COMMENT 


Primary pontine hemorrhage com- 
prises 5% to 9% of the total number of 
intracerebral hemorrhages. The high- 
est incidence is between the ages of 40 
and 50. Pontine hemorrhage is charac- 
terized by the sudden onset of coma, 
constricted pupils, quadriplegia, and 
early respiratory arrest. Death usually 
occurs within minutes to hours.’ How- 
ever, patients have survived pontine 
hemorrhage, usually with considera- 
ble neurological deficit.” The treat- 
ment is conservative. In special cir- 
cumstances evacuation of pontine he- 
matoma has been performed on the 
basis of an erroneous diagnosis of 
suspected pontine tumor. The patients 
survived this operation but were left 
with neurological disability.** The 
recent introduction of CT scan un- 
doubtedly will contribute to the cor- 
rect diagnosis of primary pontine 
hemorrhage and will thus help to 


prevent unnecessary operations. 

The clinical course described in this 
report is noteworthy in that the 
patient recovered completely from 
pontine hemorrhage with no residual 
neurological deficit. 
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Spuriously Elevated Serum Chloride Values 


Caused by Pyridostigmine Bromide 


Robert Louis Luff, MD, PhD 


The unusual complication of a spu- 
rious elev=tion of the serum chlo- 
ride value developed during pyrido- 
stigmme bremide (Mestinon) treat- 
ment. 


REROAT OF A CASE 


A Ti-year-@@ man with myasthenia 
gravis was aemitted to The New York 
Hospital-Cornell Medical Center because of 
respiratory difieulty He had been taking 
1,260 mg of p=nidestigmine bromide daily 
for six months He did not take any other 
medicacion containing bromide. Multiple 
determ nations of kis serum electrolyte 
values with t e use of a standard ion- 
selective electeode technique (Stat/Ion) 
indicated cĦloride values of 119 to 157 


‘mEq/L with crresponding anion gaps of 


—8 te —47. The ion-selective electrode was 
checked and was unetiening properly. An 
electrolyte Geterminatien using the same 
technique bere the patient received 
oyridostigmme bmomide had given normal 
values. His ser -m was analyzed for halides 
with specife e»icrimetric techniques. The 
actual chloride ievel was 109 mEq/L and 
the bromide valae was 2.1 mEq/L. The 
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ion-selective electrode indicated a chloride 
value of 134 mEq/L on the same specimen 
of serum. No other halides were present. 
He did not have the signs and symptoms of 
bromism.' 


COMMENT 


Pyridostigmine bromide is widely 
used to treat myasthenia gravis. It is 
one of the few drugs that still contain 
bromide,'* which will incrementally 
interfere with the level of serum chlo- 
ride.'* The older colorimetric and cou- 
lometric techniques for measuring 
serum chloride values are much less 
sensitive to bromide than the more 
widely used ion-selective electrode 
method.” Bromide produces a 1:1 ele- 
vation in the measured chloride value 
with the coulometric technique and a 
slightly greater error in the measured 
chloride with the colorimetric meth- 
ods. With the ion-selective electrode, 
bromide concentrations less than 2 
mEq/L will produce more than a 4:1 
elevation in the measured chloride val- 
ue, whereas higher bromide concen- 
trations produce more than a 3:1 ele- 
vation in the measured chloride level. 

The patient was receiving an ele- 
vated dose of pyridostigmine bromide, 
which probably accounts for his ele- 
vated serum bromide level and the 


large spurious elevation in his serum 
chloride value. The negative anion gap 
suggested an error in the serum elec- 
trolyte measurements. Patients re- 
ceiving lower doses of pyridostigmine 
bromide could be more of a problem 
since their chloride concentrations 
might not be as elevated and their 
anion gaps might be decreased but not 
negative. 

Bromide has a long half-life (ten to 
12 days).’ Therefore, the spurious ele- 
vation in serum chloride value may 
continue for several weeks after pyri- 
dostigmine bromide treatment has 
been stopped. 

This work was supported by grant 1 KO 7 
NSO0498 (Dr Ruff) from the National Institutes 
of Health. 

Nonproprietary Name and 
Trademarks of Drug 


Pryridostigmine bromide—Mestinon, Re- 
gonal. 
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Dorsal Cutaneous Ulnar Nerve Conduction 


Diagnostic Aid in Ulnar Neuropathy 


Dae-Joc Kim, MD: Awathalal Kalantri, MD; Sikha Guha, MD; Stanley F. Wainapel, MD 


reservatiomw of sensation on the 
dorsoulnar aspeet of the hand is a 
recogn zed cE mical aid in localizing 
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ulnar nerve lesions to the distal fore- 
arm or wrist, ie, below the origin of 
the dorsal cutaneous branch of the 
nerve.'* This sensory branch leaves 
the main nerve trunk on an average of 
6 to 8 cm proximal to the ulnar styloid 
and becomes cutaneous as it passes 
between the flexor carpi ulnaris ten- 
don and the ulna. It supplies sensation 
to the dorsoulnar aspect of the wrist 
and hand and to the dorsal surface of 
the last two digits. 


Since unreliable, uncooperative, or 
disoriented patients may render the 
physical examination results inaccu- 
rate or equivocal, a mere objective 
means of validating the aforemen- 
tioned clinical sign is desirable. Jabre® 
recently reported a methed measuring 
nerve conduction in the dorsal cuta- 
neous ulnar nerve that accomplishes 
this purpose. Concurrently we devel- 
oped a similar technique, and this 
communication presents our results. 
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PATIENTS AND METHODS 


Thirty-three healthy and neurologically 
intact adults were tested bilaterally to 
establish norms for dorsal cutaneous ulnar 
conduction. There were 12 men and 21 
women from 21 to 71 years of age (mean 
age, 32 years). Distal ulnar sensory laten- 
cies, obtained in the traditional manner,’ 
were normal in all subjects. Conduction 
studies were performed in a thermostati- 
cally controlled environment (22.8 °C) with 
a two-channel electromyograph (EMG) 
(TECA model TE-4) and an attached stor- 
agescope for recording of responses. Cali- 
bration and stimulation settings were 
identical to those generally used for senso- 
ry conduction studies. Latencies were mea- 
sured to the peak of the first negative 
deflection,’ and amplitudes were measured 
from positive to negative peak. Sensory 
nerve conduction velocity (NCV) was calcu- 
lated. by dividing the interelectrode dis- 
tance by the sensory latency. 

The Figure illustrates our technique for 
measuring dorsal cutaneous ulnar conduc- 
tion. A plastic-mounted, bipolar electrode 
(surface disks were 3 em apart) is placed 
along the fifth metacarpal bone, with the 
indifferent electrode level with the fifth 
metacarpophalangeal joint. The nerve is 
stimulated approximately 8 to 10 cm above 
the ulnar styloid, with the stimulating elec- 
trodes pressed firmly between the flexor 
carpi ulnaris tendon and the ulna. The 
subjegt is seated, with the arm supported 
on a level surface, the forearm fully pro- 
nated, the wrist in neutral position, and the 
fingers slightly flexed. If difficulty is 
encountered in obtaining a response, the 
following maneuvers are used: (1) the stim- 
ulating electrodes are moved slowly 2 to 3 
cm above and below the stimulation point; 
(2) an orthodromic technique is used rather 
than an antidromic technique; and (3) the 
radial and musculocutaneous nerves are 
stimulated, which may supply sensation to 
the dorsoulnar aspect of the hand, as an 
occasional normal variant." 


RESULTS 


The Table summarizes the results of 
our dorsal cutaneous ulnar conduction 
studies and compares them with 
Jabre’s results.* Conduction velocity 
exceeded 40 m/s in all but one of the 
66 nerves tested. The use of electronic 
averaging was unnecessary, since only 
two nerves showed responses with 
amplitudes lower than 10 uV. 

Occasionally some difficulty was 
noted in visualizing the dorsal cuta- 
neous nerve response owing to arti- 
fact from muscle contraction. The 
problem could be eliminated by seru- 
pulously observing the correct hand 
and forearm position (described pre- 
viously) or by using orthodromie stim- 
ulation. 


COMMENT 


Our technique for measuring dorsal 
cutaneous ulnar nerve conduction dif- 
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47.8 + 3.8 60.0 = 4.0 


24.2 + 10.8 
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20.0 + 6.0 


Technique for measuring dorsal cutaneous ulnar conduction. 


fers from that reported by Jabre? in 
the following respects: 

1. The active recording electrode is 
placed on the fifth metacarpal rather 
than between the fourth and fifth 
metacarpals. 

2. The site of stimulation is more 
proximal, with an average distance 
from the active electrode of 11 to 12 
em, compared with 8 em in Jabre’s 
method. 

3. We omit stimulation at the elbow 
and calculate conduction velocity by 
dividing interelectrode distance by 
the sensory latency. This methodo- 
logic difference probably explains the 
disparity between mean sensory con- 
duction velocities in the two studies 
(60 vs 47.8 m/s); the more proximal 
ulnar nerve segment (between elbow 
and distal forearm) measured by 
Jabre would be expected to have a 
greater NCV than the distal segment 
used for our computations. 

Dorsal cutaneous ulnar conduction 
should be useful in identifying distal 
ulnar lesions, especially those within 
or just proximal to the canal of 
Guyon—the so-called type I described 
by Shea and MeClain.' Four electro- 
diagnostic findings would character- 
ize lesions at this level: prolonged dis- 
tal motor latency, normal dorsal cuta- 


neous conduction, abnormal or absent 
ulnar sensory response (standard 
technique), and EMG abnormalities in 
ulnar-innervated intrinsic muscles. 
This technique can also help distin- 
guish distal entrapment syndromes 
from compression at or near the 
elbow, especially in cases when seg- 
mental motor conductions or EMGs 
are equivocal. Dorsal cutaneous con- 
duction would be expected to be 
abnormal or absent in the presence of 
lesions at (or above) the elbow. 
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Persistent Primitive Trigeminal Artery 
and Ipsilateral Acquired Blepharoptosis 





Phillip A. Tibos, MD; John W. Walsh, MD; Michael B. Minix, MD 


Thus article deseribes a patient with 
an acquired unilateral blepharopto- 
sis. The anl7 demonstrable cause of 
the neurotogie finding was the pres- 
ence of a large ipsilateral persistent 
primitive tri=mima artery. 


REP@RT OF A CASE 


4 20-yea~od woman with a four-month 
history of 2 dm=ping left eyelid and inter- 
mittent let retrobuloar headache was 
examined. Ther= were no other neurologic 
symptoms. The-e was no history of dia- 
bees mellicus in her family and she had 
no: been exposed to toxic substances. 

The patient sas aler- and fully oriented. 
Her memory, m elligence, and speech were 
normal. Visua <cuity was normal bilater- 
ally withow erection Visual fields were 
full. Fundusco»ş showed normal optic discs 
with normal spontaneous venous pulsa- 
tions. The »upils were equal in size with 
normal reaetian to light and accommoda- 
tion. tosis of -Fe left upper eyelid with 3- 
to 4mm desresion of the lid margin was 
present. The lewer lid was in normal posi- 
tion. 

Eoentgenogzens of the skull, radionu- 
cliee drain scan EEG, and computed to- 
mography (€T ef the head and orbits were 
normal. An edsephonium chloride test did 
not relieve the dtosis. Results of thyroid 
studies (triisdetayronire, thyroxine resin 
uptake, anc peetein-beund iodine) were 
normal, as wer= -esults of diagnostic tests 
for collagen vaseular diseases. The VDRL 
(serum and EST} was nenreactive. Lumbar 
punctare reve@el an opening pressure of 
100 mm H.O. The CSF contained one mon- 
oeyze per millii er, a glucose level of 60 
mg”dL, and a >rotein level of 10 mg/dL. 
No microorgansms wer? identified on rou- 
tine, fungal. amd acid-fast bacilli cultures. 
Angiography demonstreted a large anasto- 
motie arterial =se] frem the intracaver- 
aous internal capotid artery to the rostral 
baslar artery (* 1). Twelve months have 
passed and the meurolegic findings have 
not-changed | 


SIMMENT 


Unilaterel aequired ptosis may be 
due te abnermazlities at supranuclear, 
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nuclear, infranuclear, or neuromuscu- 
lar Tevels. Supranuclear or hemispher- 
ic lesions of any type are rare causes 
of ptosis and are usually associated 
with many other symptoms and 
signs.' Focal involvement of the cau- 
dal oculomotor nucleus is a theoretical 
cause of isolated unilateral blepha- 
roptosis, but the lid disorder is accom- 
panied by medial rectus weakness and 
resultant exotropia in most cases.? 
Compression or irritation of the oculo- 


.motor nerve at any site from the 


interpeduncular fossa through the 
cavernous sinus to the levator palpe- 
brae muscle is more frequent and in 
fact forms the most common source of 
acquired unilateral ptosis.’ 

In most instances, the persistent 
primitive trigeminal artery lies adja- 
cent to the oculomotor and trochlear 
nerves within the cavernous sinus 
(Fig 2). This vessel is the most fre- 
quently encountered anomalous carot- 
id-vertebral anastomosis. Of the pre- 
segmental arteries that develop along 


the basal surface of the hindbrain (the 
optic, hypoglossal, and trigeminal 
arteries), the trigeminal artery is the 
last to become obliterated and there- 
fore the most likely to persist.“ In the 
embryo it is the principal source of 
blood supply to the hindbrain prior to 
the development of the vertebrobasi- 
lar system, and if persistent into 
adulthood, it provides an anomalous 
connection between the infraclinoid 
internal carotid artery and the rostral 
basilar artery. The ipsilateral posteri- 
or communicating artery in these 
patients is usually small or absent,’ 
and the vertebrobasilar system below 
the anastomosis may be hypoplas- 
ties: 

Persistence of the trigeminal artery 
was first described by Quain in 1844.7 
Its prevalence in the normal adult 
population has been estimated to be as 
low as 0.001%* or as high as 1.25%.” The 
vessel is most often recognized as an 
incidental finding during earotid an- 
giography. Although no neurologic 
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Fig 1.—Lateral view of left carotid angiogram reveals presence of large persistent 
primitive trigeminal artery (single arrow) connecting internal carotid and basilar arteries. 
Note that posterior communicating artery is absent and basilar artery (double arrow) is 
hypoplastic. 
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Fig 2..-Illustration projecting course of ipsilateral oculomotor nerve with its anatomic 
proximity to large congenital primitive trigeminal artery. 


abnormalities have been linked indis- 
putably to the presence of a persistent 
primitive trigeminal artery, a number 
of cranial nerve deficits have been 
attributed to this anomaly. Dandy, for 
example, postulated that the vessel 
might induce trigeminal neuralgia 
due to its anatomic proximity to the 
sensory root of the trigeminal nerve.” 
A patient with tic douloureux and a 
persistent primitive trigeminal artery 
was subsequently described by Jack- 
son and Garza-Mercado.* 

Harrison and Luttrell” studied in a 
cadaver the close anatomic relation- 
ship of the caroticobasilar anomaly to 
the oculomotor, trochlear, and abdu- 
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cens nerves in the cavernous sinus, but 
their subject had had no neuro-oph- 
thalmologic abnormality. Oculomotor 
paresis with sparing of pupillary reac- 
tions in a patient with a persistent 
primitive trigeminal artery and a 
middle cerebral artery aneurysm was 
described by Murtagh et al, but their 
report did not indicate whether or not 
the patient was diabetic. 

Madonick and Ruskin" described a 
nondiabetic patient with a recurrent 
external ophthalmoplegia and ptosis 
in whom cerebral angiography showed 
an ipsilateral persistent primitive tri- 
geminal artery. These authors specu- 
lated that the large anomalous vessel 
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might compress the adjacent oculomo- 
tor nerve, but they could not exclude 
ophthalmoplegic migraine as a possi- 
ble diagnosis. Wise and Palubinskas" 
described two patients with a persist- 
ent primitive trigeminal artery. The 
first patient had a lateral rectus mus- 
cle paresis that resolved after treat- 
ment with acetazolamide for pre- 
sumed pseudotumor cerebri; the 
second patient had an_ ipsilateral 
trochlear nerve paresis. Eadie et al’ 
described two patients with extraocu- 
lar muscle paresis after head trauma 
who were found on angiography to 
have a persistent primitive trigeminal 
artery. A third patient had a left 
ptosis and a right hemiparesis asso- 
ciated with multiple intracranial vas- 
cular anomalies that included a per- 
sistent primitive trigeminal artery. 
This anomaly has also been associated 
with the presence of aneurysms, '*"7 
carotid cavernous fistula,“ and 
intracranial hemorrhage." 

In the present case, as in those 
previously reported, the neurologic 
deficit is most reasonably accounted 
for as the result of direct compression 
of the oculomotor nerve by the adja- 
cent ipsilateral persistent primitive 
trigeminal artery. Walsh and Hoyt 
have emphasized the rarity of isolated 
ptosis associated with such compres- 
sive lesions? It is impossible to 
exclude a causal relationship between 
such cranial nerve signs and the pres- 
ence of this anomalous vessel if care- 
ful appraisal excludes other causes.’ 

Since this carotid-basilar anastomo- 
sis provides the major portion of blood 
flow to the posterior circulation, direct 
decompression of the oculomotor 
nerve by surgical obliteration of the 
anomalous vessel is not appropriate. 
In cases where blepharoptosis is 
manifested as a persistent isolated 
neurologic deficit attributable only to 
a primitive trigeminal artery, an ocu- 
loplastie procedure for the upper eye- 
lid should be considered. 
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Letters to the Editor 


Control Groups for Multiple 
Sclerosis Tests 


Tc the Editor.—The attempt by Peyser 
et al to cbj=etively assess cognitive 
function wit the Category Test in 
patients wita multiple sclerosis (MS) 
(ARCHIVES 1380;37:437-440) suffers 
from the lacs of an age-matched con- 
trol group. Instead, the authors 
applied a “seandard cut-off” score for 
the test, whees is of questionable va- 
lidity for ther sample. This cut-off 
scere was established on a sample of 
norma! contis with an average age 
of 28 years,’ whereas their MS sample 
had an averaz= age of 41 years. Error 
sceres on Te Category Test are 
directly related to age? a result that is 
not surprisime in view of the complex 
abstractive sepacities that the test 
demands. The control average for a 
greup’ slighty less educated but com- 
parable in age with the Peyser et al 
group had a mean error score of 59, a 
secre slightly worse than the mean of 
55 obtained 7y the Peyser et al 
patients with “IS. The study of cogni- 
tive funetiom of neurologically im- 
paired patiers requires due consider- 
ation for the normal age-related 
chenges in meatal function. 

Laures M. BINDER, PHD 

Deparment ef Nearology 

University of Oregon Health Sciences 

Center 
Portlam OR 97201 


1. Halstead WS Brain aud Intelligence. Chi- 
eage, University »f Chicage Press, 1947. 

2. Prigatane GP. Parsons OA: Relationship of 
age and education o Halstead test performance 
in different paties’ populations. J Consult Clin 
Psychol 44:52TS524, W976. 

3. Vega A, Barsoms OA: Cross-validation of the 
Halstead-Reitan sests fer brain damage. J Con- 
sult Clin Psyckob 3 2619-625, 1967. 


In Reply.—We= are well aware of the 
relationship b==ween age and scores 
on che Category Test, and we refer Dr 
Binder to our discussion of this in the 
“Results” sectien of the report. If we 
had relied on £ mean Category Test 
score alone = making statements 
about our subgect population, Dr Bin- 
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der’s point would carry even more 
weight; however, the data were exam- 
ined in terms of the number of normal 
vs impaired subjects. To do this, a 
judgment of “impaired” or “un- 
impaired” was made for each subject 
using the outlined criteria rather than 
the standard cut-off score. This is 
exactly the determination that clini- 
cians must make daily, for any given 
patient. For example, there can be 
little disagreement that a 54-year-old 
subject with 12 years of education and 
an estimated IQ of 94 who makes 104 
errors on the Category Test is 
impaired beyond anything attribut- 
able to normal aging. 

We also point out that we controlled 
for the critical variables of IQ and 
education, whereas the quoted Vega 
and Parsons study did not. We have 
serious reservations with accepting 
that group of Veterans Administration 
hospital patients as comparable with 
our relatively well-educated sample. 

Keitu R. Epwarps, MD 
CHARLES M. Poser, MD 
Susan B. Fiuskov, PHD 

JANIS M. PEYSER, PHD 
Section of Medical Psychology 
Department of Psychiatry 


Medical Center Hospital of Vermont 
Burlington, VT 05401 


To the Editor.—The study on the psy- 
chological profiles of patients with 
multiple sclerosis (MS) by Dr Peyser 
and her colleagues (ARCHIVES 
1980;37:437-440) reflects the continu- 
ing and justified interest in the psy- 
chiatric aspects of this still-puzzling 
disease. Their multifactorial approach 
is also appropriate, for it takes 
account of aspects like age, sex, and 
educational level, which are relevant 
in the assessment of most diseases yet 
often are neglected. 

The authors’ results are of interest, 
but a number of methodological flaws 
cast some doubt as to the meaning and 
significance of their findings. For 
example, they consider “probable” 
and “definite” patients, outpatients 
(presumably in remission), and those 


who were hospitalized all in one cate- 
gory, as though they were homoge- 
neous. But this is unlikely, as some 
probable patients with MS are subse- 
quently shown not to have the disease. 
They, as a group, generally show a 
significantly lower percentage of ab- 
normality than “defirite” patients 
when subjected to objective diagnostic 
techniques such as evoked-potential 
recordings. On the other hand, during 
acute phases of the disease the psy- 
chiatric state often deteriorates 
markedly, but the changes observed 
are almost invariably reversible and 
are far from represerting the pa- 
tient’s basic psychopathology or level 
of functioning. e 

Another point concerrs information 
on the patients’ various personality 
characteristics, as yielded by the Min- 
nesota Multiphasic Personality Inven- 
tory. Such attributes can hardly be 
regarded as characteriscic of the dis- 
ease in the absence of information 
with regard to the patients’ premor- 
bid personality or that of a control 
group. 

These are just some cf the difficul- 
ties we tried to consider carefully 
when we planned a similar study of 
patients with MS. It is a collaborative 
project in which a representative sam- 
ple of 80 definite patients with MS (by 
McAlpine’s criteria), 20 to 55 years old 
and having had the disease for at least 
two years, are undergoing both psy- 
chiatric and psychological assess- 
ments in association with a number of 
objective diagnostic techniques that 
include EKG and visual evoked poten- 
tial recordings and the computed 
tomographic scan. The psychiatric 
assessment is based on Goldberg’s 
Standardised Interview and Beck’s 
depression inventory, which both 
have proved to be appropriate instru- 
ments for evaluating the spectrum of 
psychopathology encountered in pa- 
tients with MS. The psychological 
measures used include memory tests 
developed by Elizabeth Warrington at 
the National Hospital and the Wechs- 
ler Adult Intelligence Seale. 
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Each patient is seen during remis- 
sion, and all tests are earried out 
within a week, to ensure that all the 
scores are obtained with the patient at 
the same level of activity of the dis- 
ease. Associated family and_ social 
characteristics of each patient are 
recorded in detail, and any possibly 
stressful life events during the pre- 
ceding three months and their possi- 
ble contributory role will also be 
examined. 

Our aim is to measure the degree of 
cerebral impairment and to see how it 
relates to the clinical and other char- 
acteristics of the disease in the indi- 
vidual patient, including psychopa- 
thology and prognosis. A matched 
group of suitable neurological controls 
are being similarly assessed. Prelimi- 
nary analysis of some of the results 
from an initial sample of 35 patients 
revealed a number of interesting rela- 
tionships between the various aspects 
studied, and we have reported part of 
the results elsewhere.’ Notable inter- 
relationships that emerged were those 
between global psychiatric pathology 
and cognitive impairment, depression, 
and combined  neurophysiological 
(EEG/visual evoked potential) scores, 
whick seem to be significant 
(P< .001, P< .05, and P < .05). 

We agree with Dr Peyser and her 
colleagues that accurate description of 
the psychiatric morbidity in MS is 
important to improve overall manage- 
ment of this difficult chronic condi- 
tion. 

JOHN KoGEorGos, MD, MRCPs¥cu 
Robert Brown, BSc, MSc 

CHRISTOPHER KENNARD, BSc, PaD, MRCP 
DonaLp F. Scorr, FRCP, DPM 

Section of Neurological Sciences 


The London Hospital, Whitechapel 
London E1, England 


1. Goldberg DP, Cooper B, Eastwood MR, et al: 
A standardised psychiatric interview for use in 
community surveys. Br J Prev Soc Med 
1970;24:18-23. 

2. Beck AT, Ward CH, Mendelson M, et al: An 
inventory for measuring depression. Arch Gen 
Psychiatry 1961;4:561-571., 

3. Kogeorgos J, Kennard C, Scott DFS: The 
combined use of EEG and VEP in multiple 
sclerosis. Hlectroencephalogr Clin Neurophysiol, 
to be published. 


Hypokalemic Periodic Paralysis or 
Hypokalemic Muscle Weakness? 


To the Editor.—Bennet and Forman, 
in their recent report of a case of 
chronic toluene exposure that had 
caused tubular dysfunction, loss of 
potassium, and muscle weakness (AR- 
CHIVES 1980;37:673), used the term 
“hypokalemic periodic paralysis” to 
describe the disease. We believe that 
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this name should be reserved for a 
disease characterized by attacks of 
skeletal muscle weakness of varying 
duration and severity accompanied by 
a cell-inward shift of potassium ions 
and not by an increased renal potas- 
sium loss. The attacks are provoked by 
rest after exercise and by high intake 
of carbohydrates. The disease is usual- 
ly autosomal-dominantly inherited, al- 
though sporadie cases may occur. The 
hypokalemia is not the cause of the 
paralysis in this disease. The primary 
disorder seems to be metabolic, involv- 
ing the uptake of glucose and the 
deposition of glycogen in the affected 
muscle cells. The paralytic attacks are 
caused by temporary disturbances of 
sodium conductanee, leading to com- 
plete loss of excitability and to an 
increased uptake of potassium by the 
muscle cell.' 

In muscle weakness resulting from 
hypokalemia due to potassium loss, 
the muscle weakness, although it may 
fluctuate, is never paroxysmal and is 
periodic only if for some reason potas- 
sium loss occurs periodically. Muscle 
weakness in these cases is usually 
accompanied by elevated levels of 
serum creatine phosphokinase, and 
muscle biopsy specimens show necro- 
sis. Occasionally, vacuoles are found, 
but they can be easily distinguished 
from the numerous glycogen-filled 
vacuoles that are typical for periodic 
paralysis, since they do not contain 
glycogen and they are always localized 
adjacent to necrotic areas. 

We believe that because of the dif- 
ference in pathogenesis, symptoms, 
prognosis, and treatment, the name 
hypokalemic periodic paralysis should 
be reserved for the primary skeletal 
muscle disease, which should be dif- 
ferentiated from any symptomatic 
muscle weakness caused by severe 
potassium loss. 

0. J. S. BURUMA, MD, PHD 
J. J. SCHIPPERHEYN, MD 
Department of Neurology 
University Hospital 

State University Leyden 
The Netherlands 


1. Buruma OJS, Schipperheyn JJ: Periodic 
paralysis, in Vinken PJ, Bruyn GW (eds): Hand- 
book of Clinical Neurology. Amsterdam, Elsevier 
North Holland Inc, 1979. 


Optic Nerve Sheath Meningioma 


To the Editor.—We read with interest 
the report on possible optic nerve 
meningioma by Ebers et al (ARCHIVES 
1980;37:781-783). The authors are to be 
complimented on their removal of a 
subdural optic nerve sheath meningio- 
ma. However, we take issue with 
their comments relative to a prior 


article published by us that also 
involved an optic nerve sheath tumor.’ 
The authors commented that “the 
dura was not identified at surgery, 
and this tumor cannot be classified as 
an optic nerve sheath meningioma.” 
From the illustration published in our 
article and the description of the oper- 
ative findings and technique, it should 
be very clear to them that the dura 
was indeed identified, that the tumor 
was separated from the dura, and that 
this was clearly an optic nerve sheath 
tumor. 

It has become apparent to us from 
operating on eight patients with optic 
nerve sheath meningiomas that there 
are three modes of presentation of 
these tumors. The first is a strictly 
subdural growth that spreads axially 
along the nerve. The second is an 
extradural mass that takes its origin 
from the arachnoid cells within the 
dura and produces an exophytic lesion 
similar to that which we removed and 
described. The third is 2 combination 
of a subdural and extradural presenta- 
tion. 

We have now operated on four 
patients with a strictly subdural mass 
as described in the authors’ case 
report and in only two have we found 
a discrete lesion that “popped out.” 
The others had spread axially along 
the nerve and were firmly attached to 
the dura. After being subtotally 
removed they are periodically fol- 
lowed up by computed tomography 
scanning. 

In the most recent article on this 
subject by Wright et al, they de- 
scribed their experience and observa- 
tions relative to subdural and extradu- 
ral tumors. We concur with them that 
when one suspects or can identify a 
discrete, anteriorly placed tumor of 
the optic nerve, surgical resection may 
be worthwhile. In those tumors that 
grow axially, however, which may 
simply be in a later stage of growth, 
complete removal is either most diffi- 
cult or impossible. Again, the authors 
are to be complimented on drawing 
additional attention to this rare but 
more frequently recognized lesion. 


JosEPpH C. Maroon, MD 
Department of Neurosurgery 
JACK S. KENNERDELL, MD 
Department of Ophthalmology 
and Neurology 4 
University of Pittsburgh 
School of Medicine 
Pittsburgh, PA 15213 


1. Mark LF, Kennerdell JS, Maroon JC: Micro- 
surgical removal of a primary intraorbital menin- 
gioma. Am J Ophthalmol 1978.86:704-709. 

2. Wright JE, Call NB, Liaricos S: Primary 
optic nerve meningioma. Br J Ophthalmol 
1980;64:553-558. 
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The Diagnosis of Stupor and Coma, by Fred 
Plum and Jerome B. Poszer, 395 pp, 35 illus, $22, 
Philacelphia, EA Davis Co, 1980. 

It has been 14 yzars since the ap- 
pearance of the first edition of Diag- 
nosis of Stupor and Tema by Plum and 
Pesner. Since then, this monograph 
hes indergone two extensive revi- 
siens. expanding “rom 200 to 372 
pages anc almost tripling the number 
of references. New chapters have been 
added with each edition: the 1972 ver- 
sion added sections on psychogenic 
unresponsiveness and the prognosis of 
coma whereas in the current edition, 
a section on brain death has been split 
off and expanded along with a final 
chapter or the clinical approach to the 
uncor scious patient. All in all, this is a 
towering monegrapn that in and of 
itself has clarified and established the 
application of basic clinicopathologic 
correlation to a very central area of 
clinieal medicine and neurology. The 
writing is clear, comcise, and illumi- 
nated by a number of fascinating 
clinieal examples. It is annotated pro- 
fusely with critically selected articles 
frem a vast literature. The illustra- 
tions have been largely redone and are 
of very high-quality- 

The bodk’s orgarization has fol- 
lowed the same outl ne since its first 
edition, with an initizl extensive chap- 
ter or the pathophysiologic basis of 
the sgns and symptoms of coma, 
induding a very informative section 
on the confusing terninology relating 
to altered states of consciousness. Sec- 
ond, there is an exeellent chapter on 
supratentorial lesions that cause coma 
and expand on pathophysiology of 
transt2ntorial herniation. The third 
chapter discusses subtentorial lesions 
that ceuse eoma, and -he fourth, meta- 
bolic encephalopathy. The latter is not 
only an exeellent discussion of meta- 
bolic coma, but also a very informative 
review of a wide variety of metabolic 
disorders. The fifth mapter is a brief 
discussion of psychogenic unrespon- 
siveness, detailing the techniques of 
an interview using amobarbital, which 
probably should be reserved for a psy- 
chiatrie expert. Chapter 6 discusses 


Robert L Rodnitzky, MD 
Book Review Bditor 
Depertment of Neurology 
Universi-y Hospitals 
Iowa City, LA 52242 


Arch Neuro|—Vol 38, May 1981 


and compares the various sets of crite- 
ria for the diagnosis of brain death, 
and chapter 7 reviews the burgeoning 
literature on determining prognosis in 
comatose states. Finally, chapter 8 is, 
as mentioned, a brief discussion of 
specific guidelines for approaching 
the unconscious patient. 

This book certainly belongs in every 
institutional medical library, most 
emergency rooms, and in the hands of 
any physician who deals with acute or 
primary care or certainly with clinical 
neurology or neurosurgery. The medi- 
cal student should make every effort 
to digest it early in his education, as it 
not only will deliver an important 
body of clinical information, but will 
help to organize and underscore the 
importance of a great deal of basic 
scientific material. 

Bruce D. Snyper, MD 
Department of Neurology 
University of Minnesota 


St Paul-Ramsey Hospital 
St Paul, MN 55101 


Adaptation et Restauration des Fonctions Ner- 
veuses, by M. Jeannerod and H. Hécaen, 392 pp, 
Brussels, Simep SA, 1979. 

This book is a “state of the art” 
review. In fewer than 400 pages, the 
authors have assembled a wide variety 
of human and infrahuman studies 
that provide evidence for adaptability 
and recovery of function in both the 
peripheral and central nervous sys- 
tems. The book is divided into two 
major sections. The first deals pri- 
marily with adaptation or plasticity, 
and is concerned with compensation 
as a result of sensory deprivation, 
somesthetic deafferentation, or alter- 
ations in the peripheral motor system, 
after interference with vestibular or 
vestibulo-ocular reflexes, or after at- 
tempts to disrupt visuomotor coordi- 
nation. One chapter in this section is 
also devoted to a variety of adapta- 
tions in neurons and neuron chains, 
and the authors present these as 
examples of learning at the neuronal 
level. 

The second section deals with recov- 
ery of function and begins with two 
excellent chapters that trace the evo- 
lution of this concept from the late 
1800s to the present. The next chapter 
is entitled, “Factors Affecting Recov- 
ery.” First to be dealt with are what 


the authors designate as “factors 
existing prior to the lesion.” In this 
category, they examine the effects on 
recovery of such variables as age, sex, 
species, prior learning or experience, 
the environment, and genetics. The 
second group of factors are those “de- 
pendent upon the lesion” and the 
influence of mass and type of lesion, 
as well as the effect of serial as 
opposed to single lesions are reviewed. 
Finally, postlesion variables, such as 
the environment and the role of moti- 
vation, are discussed. The next three 
chapters illustrate the influence of 
these factors as demonstrated by 
research involving the visual, motor, 
and language systems. The final chap- 
ter reviews recent findings and cur- 
rent hypotheses with regard to the 
anatomical and functional bases of 
recovery. Axonal regeneration, colla- 
teral sprouting, denervation hyper- 
sensitivity, and the role of latent 
synapses in recovery are discussed in 
a clear and concise manner. In addi- 
tion, the authors permit themselves a 
brief chapter of concluding remarks, 
wherein an attempt is made to inte- 
grate the material reviewed. They 
propose two fundamental principles, 
restitution and substitution, around 
which the various processes thought to 
underly recovery are subsequently 
organized. 

This book is extremely broad in 
scope and reviews a wide variety of 
phenomena, all oè which are in some 
way related to the notion that the 
nervous system is capable of change, 
functionally and anatomically, in re- 
sponse to disruption either in the 
internal or external environment. The 
treatment reflects Hécaen’s scholarly 
perspective and vast historical knowl- 
edge. As such, adaptation and recov- 
ery of function are situated in context 
relative to theoretical issues for which 
they have important implications and 
apparently isolated or unrelated find- 
ings are often combined in a specula- 
tive and thought-provoking manner. 

The book’s liabilities are, at least in 
part, a function of its strengths. The 
wide variety of material reviewed is 
sometimes difficult to follow, as the 
authors rapidly move back and forth 
between different types of evidence, 
generated under widely divergent cir- 
cumstances with various species of 
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subjects. A certain amount of redun- 
dancy is probably inevitable given 
that the same data and theoretical 
issues are relevant to more than one 
section. 

This book is not for the beginner. 
There is no introductory neuroanato- 
my, no explanation of experimental 
designs or detailed descriptions of 
methods. However, for the educated 
reader who has not kept up with this 
area, it will not only bring one up to 
date, but also provide a framework 
within which to understand current 
concepts and future developments in 
this field. For those already conver- 
sant with this literature, the book is a 
reasoned attempt to integrate many 
different lines of investigation and 
take stock of what we know about 
recovery of function and what it may 


mean. 
PAUL A. Spiers, MA 
Behavioral Neurology Unit 
Beth Israel Hospital 
Boston, MA 02146 


Learning Disabilities and Brain Function, by Wil- 
liam H. Gaddes, 403 pp, with illus, $26.90, New 
York, Springer Publishing Co Ine, 1980. 

This book by a neuropsychologist of 
long experience attempts to relate our 
current understanding of brain- 
behavior relationships to problems of 
special education, particularly learn- 
ing disabilities and their remediation. 
The nervous system and learning, per- 
ceptual disorders, cerebral dominance, 
reading and arithmetic disability, and 
the neuropsychological aspects of re- 
medial procedures are among the 
topics that are covered. The exposition 
of the facts and the discussion of their 
implications are clear and thoughtful. 
It is evident that Professor Gaddes 
not only knows his discipline but also 
knows from first-hand experience 
what goes on in the classroom. Teach- 
ers and school psychologists, for whom 
this book is primarily intended, will 
find it most informative and stimulat- 
ing. But other professionals, who are 
likely to see the learning-disabled 
child in a clinical setting, will also find 
much of value in it. 

ARTHUR L. BENTON, PHD 
Department of Neurology 


University Hospitals 
Iowa City, IA 52242 


Epilepsies of Childhood, by Niall V. O’Donohoe, 
$43, London, Butterworth Inc, 1979, 

This is a very comprehensive book 
on the diagnosis and management of 
paroxysmal cerebral disorders in 
childhood, one that fills a definite lack 
in the pediatrics literature, at least in 
the English language. The contents 
include history, statistics, classifica- 
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tion and etiology, neonatal seizures, 
infantile spasms and myoclonic epi- 
lepsies of early infancy and childhood, 
febrile convulsions and status epilep- 
ticus, petit mal, grand mal, elementa- 
ry and complex partial seizures, reflex 
epilepsy, adolescence, the relationship 
of the epilepsies to trauma, mental 
handicap, brain tumors and sleep, 
unusual manifestations, emotional 
and psychiatric aspects, learning dis- 
orders, differential diagnosis and 
investigation, management and anti- 
convulsant therapy, surgical treat- 
ment, prognosis, prevention, and pros- 
pects for the future. Clearly, the scope 
of this book is wide. The word “EEG” 
is not included in the table of contents, 
but a brief description of EEG tech- 
niques, interpretation, values, and 
limitations, and a discussion of the use 
of newer telemetrie equipment are 
included in the chapter on investiga- 
tion. 

The author's great competence and 
experience in the field, his well-docu- 
mented approach to each topic, and his 
sound opinions on certain controver- 
sial issues in the management of chil- 
dren with epilepsy are evident from a 
careful reading of the book. Dr O’Don- 
ohoe is to be congratulated on this 


outstandingly useful work. 
NATALIO FEJERMAN, MD 
VIDT-2052 
1425-Buenos Aires 
Argentina 


The Diagnosis and Treatment of Amyotrophic 
Lateral Sclerosis, by Donald W. Mulder, 416 pp, 
with illus, $50, New York, John Wiley & Sons, Inc, 
1980. 


All physicians and health care work- 
ers who treat patients with chronic 
neuromuscular weakness will find this 
textbook useful. Written as an out- 
growth of a symposium held in 1979 in 
Tucson, Ariz, this multiauthored mon- 
ograph addresses a wide variety of 
management problems encountered in 
treating progressive disorders of an- 
terior horn cells. Careful consideration 
is given to nutritional management, 
respiration dysfunction, progressive 
dysphagia, dysphonia, and the role of 
exercise. Rehabilitative goals empha- 
size the value of maintaining patient 
autonomy using adaptive equipment 
and flexible home care alternatives, 
Practical discussions by conference 
participants are included at the end of 
each chapter. Although occasionally 
repetitious, they provide further de- 
tail for the interested reader. 

Additional chapters adequately de- 
scribe the clinical features, diagnostic 
tests, and current research in amyo- 
trophic lateral selerosis. The greatest 
value of this textbook, however, is its 


emphasis on currently available sup- 
pertive therapy. Although the cause 
and cure of motor neuron disease has 
not been established, quality of life 
for patients can and must be 
enhanced. The many useful adapta- 
tions outlined by the authors are a 
framework that encourages positive 
interaction between the neurologist 
and patient. 
STEVEN P. RINGEL, MD 
Department of Neurology 
University of Colorado 
Denver, CO 80220 


Clinical Neurosurgery, vol 26, Congress of Neu- 
relogical Surgeons, 691 pp, with illus, $47.50, 
Baltimore, Williams & Wilkins Co, 1979. 

The 26th volume of Clinical Neuro- 
surgery, with 34 contributing authors, 
is a major review of the development 
of microneurosurgery. The book is 
divided into four major sections 
including microsurgery history and 
instrumentation, microneurosurgery 
technique for cerebrovascular disor- 
ders, brain and spinal cord tumors, 
and cranial-peripheral nerve patholo- 
gy. Each author is an acknowledged 
expert with extensive clinical experi- 
ence in his topic. 

The text is concerned with detailed 
microsurgical anatomy and surgical 
management of intracranial aneu- 
rysms and arteriovenous malforma- 
tions, of tumors of the skull base, 
pineal gland, cranial nerves, orbit, and 
spinal cord, of cranial nerve compres- 
sion syndromes, and of peripheral 
nerve repair. The illustrations are 
lucid and both amplify and clarify 
appropriately the written text. The 
major contributor, Dr Charles G. 
Drake, honored guest and principal 
speaker at the congress, documents 
his unique experience with intracrani- 
al aneurysms and arteriovenous mal- 
formations. 

In the past 15 years subsequent to 
general use of surgical magnification 
principles, new neurosurgical opera- 
tions have been devised while older 
operative procedures have been modi- 
fied, resulting in lower patient mor- 
bidity and mortality. The authors con- 
vincingly confirm this thesis, and the 
value of the book is their documenta- 
tion of the microsurgical anatomy and 
operative principles contributing to 
this change. 

The book is well referenced and is 
recommended reading for all neuro- 
surgeons. It is of special value for 
those surgeons who use magnification 


in operative neurosurgery. 
JOHN C. VANGILDER, MD 
Department of Surgery 
Neurosurgery 
University of Iowa Hospitals and Clinics 
Iowa City, IA 52242 
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Announcing... 
An important 
new publication 
on Physician 
Well-Being! 


An invaluable guide for Residents, 
Medical Students, Faculty, Program 
Directors, Medical Society Impaired 
Physician Committees! 


Beyond Survival is the first concise 
guide en how to establish and operate 
programs for helping colleagues with 
problems and enriching professional 
and family life during the training years. 


Produced by the AMA Resident Phy- 
sician Section, Beyond Survival draws 
upon experience from self-help efforts 
around the country, and offers a range 
of examples of successful intervention 
techniques. 


Major sections are devoted to iden- 
tification, treatments, and rehabili- 
tation procedures for cases where 
problems have already developed, and 
methods of promoting well-being and 
preventing disorders from occurring 
in later life. 


Order this valuable guide today! 


Order Dept., OP-083 ` 
American Medical Association 

P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me____copy(ies) of Beyond 
Survival, OP-083. Price: $5.00 per copy. 
Enclosed is my check, payable to AMA for 
$ ____. Payment must accompany order. 
Please Print 

Name 

Address 

City/State/Zip 


Vira-A* (vidarabine for abst 

Before prescribing, please see full prescribing information. A Brief Summary follows: 
Indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus encepha- 
litis. Controlled studies indicate that Vira-A therapy will reduce the mortality caused by 
Herpes simplex virus encephalitis from 70 to 28%. Vira-A therapy does not appear to alter 
morbidity and resulting serious neurologica! sequelae in the comatose patient. Therefore 
early diagnosis and treatment are essential 

Herpes simplex virus encephalitis should be suspected in patients with a history of an 
acute febrile encephalopathy associated with disordered mentation, altered level of con- 
sciousness and focal cerebral signs 

Studies which may support the suspected diagnosis include examination of cerebrospinal 
tluid.and localization of an intra-cerebral lesion by brain scan, electroencephalography or 
computerized axial tomography (CAT) 

Brain biopsy is required in order to confirm the etiological diagnosis by means of viral 
isolation in cell cultures. 

Detection of Herpes simplex virus in the biopsied brain tissue can also be reliably done by 
speciiic fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
microscopy or detection of intranuclear inclusions by histopathologic techniques only pro- 
vides a presumptive diagnosis 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccinia viruses. Vira-A is not effective against 
infections caused by adenovirus or RNA viruses, It is also not effective against bacterial or 
fungal infections. There are no data to support efficacy of Vira-A against cytomegalovirus 
vaccinia virus, or smallpox virus 
Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac- 
tions to it 
Warnings. Vira-A should not be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption 
Precautions. Treatment should be discontinued in the patient with a brain biopsy negative 
for Herpes simplex virus in cell culture 

Special care should be exercised when administering Vira-A to patients susceptible to 
fluid overloading or cerebral edema. Examples are patients with CNS infections and impaired 
renal function 

Patients with impaired renal function, such as post-operative renal transplant recipients 
may nave a slower rate of renal excretion ef Ara-Hx. Therefore, the dose of Vira-A may neec 
to be adjusted according to the severity of impairment. These patients should be carefully 
monitored 

Patients with impaired liver function shauld also be observed for possible adverse effects 

Although clear evidence of adverse experience in humans from simultaneous Vira-A and 
allopurinol administration has not been reported, laboratory studies indicate that allopurinol 
may interfere with Vira-A metabolism. Therefore, caution is recommended when adminis- 
tering Vira-A to patients receiving allopurinol 

Appropriate hematologic tests are recommended during Vira-A administration since 
hemoglobin, hematocrit, white blood cells, and platelets may be depressed during therapy. 

Some degree of immunocompetence must be present in order for Vira-A to achieve clinical 
response 

Usage in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabbits, Doses of 
5 mg/kg or higher given intramuscularly to pregnant rabbits during organogenesis induced 
fetal abnormalities. Doses of 3 mg/kg or less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnant 
fats during organogenesis; signs of maternal toxicity were induced at doses of 100 mg/kgor 
higher and frank fetal anomalies were found at doses of 150 to 250 mg/k 

A sate dose for the human embryo or fetus has not been established. Consequently, the 
use of Vira-A in pregnant patients should be limited to life-threatening illnesses where the pos- 
sible benefits outweigh the potential risks involved 

It is not known whether Vira-A is excreted in human milk. As a general rule, nursing should 
not 5e undertaken while a patient is under treatment since many drugs are excreted in 
human milk. However, Vira-A is rapidly deaminated in the gastrointestinal tract 
Adverse Reactions. The principal adverse reactions involve the gastrointestinal tract and are 
anorexia, nausea, vomiting, and diarrhea. These reactions are mild to moderate, and seldom 
ae termination of Vira-A therapy. 

S disturbances have been occasionally reported at therapeutic doses. These are 
tremor, dizziness, hallucinations, confusion, psychosis, and ataxia 

Hematologic clinical laboratory changes noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrit. white blood cell count, and platelet count. SGOT 
elevations were also observed. Other changes occasionally observed were decreases in 
reticulocyte count and elevated total bilirubin 

Other symptoms which have been reported are weight loss, malaise, pruritus, rash, hema- 
temesis, and pain at the injection site 
Overdosage. Acute massive overdose cf the intravenous form has been reported without 
any serious evidence of adverse effect. Acute water overloading would pose a greater threat 
to the patient than Vira-A, due to its low solubility. Doses of Vira-A over 20 mg/<g/day can 
produce bone marrow depression with concomitant thrombocytopenia and leukopenia 
Ifa massive overdose of the intravenous form occurs, hematologic, liver, and renal functions 
should be carefully monitored 

Acute massive oral ingestion is not expected to be toxic because drug absorption from the 
gastrointestinal tract is minimal. The ora! LDs for Vira-A is greater than 5,020 mg/kg in mice 
and rats 

and Administration. CAUTION— THE CONTENTS OF THE VIAL MUST BE DILUTED 
IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRATION. RAPID OR 
BOLUS INJECTION MUST BE AVOIDED 

Dosage. Herpes simplex virus encephalitis—15 be fae for 10 days 

Method of Preparation. Each vial contains 200 mg of Vira-A per mi of suspension. The 
solubility of Vira-A in intravenous infusion fluids is limited. Each one mg of Virē-A requires 
2.22 ml of intravenous infusion fluid for complete solubilization. Therefore, each one liter of 
intravenous infusion fluid will solubilize a maximum of 450 mg of Vira-A. 

Any appropriate intravenous solution is suitable for use as a diluent EXCEPT biologic or 
colloidal fluids (e.g., blood products, protein solutions, etc.) 

Shake the Vira-A vial well to obtain a homogeneous suspension before measuring and 
transferring 

>repare the Vira-A solution for intravenous administration by aseptically trensferring the 
proper dose of Vira-A into an appropriate intravenous infusion fluid. The intravenous infusion 
fluid used to prepare the Vira-A solution may be prewarmed to 35° to 40°C (5° to 100°F) to 
facilitate solution of the drug following its transference. Depending on the dose to be given 
more than one liter of intravenous infusion fluid may be required. Thoroughly agitate the 
prepared admixture until completely clear Complete solubilization of the drug, as indicated 
by a completely clear solution, is ascertained by careful visual inspection. Final filtration with 
ar in-line membrane filter (0.454 pore size or smaller) is necessary, 

Once in solution, the drug has been found to be chemically stable at room temperature 
(below 86°F) for at least two weeks, Dilution should be made just prior to administration and 
used at least within 48 hours. Subsequent agitation, shaking, or inversion of the bottle is 
unnecessary once the drug is completely in solution 

Administration, Using aseptic technique, slowly infuse the total daily dose by intravenous 
infusion (prepared as discussed above) at a constant rate over a 12- to 24-hour period 
How Supplied. N 0071-4150-08 (Steri-\Wial® 4150) Vira-A (Vidarabine for Infus‘on), a sterile 
suspension containing 200 mg/ml, is supplied in 5-ml Steri-Vials; packages of 10. YH 


Reference 1. Whitley RU, Soong S-J, Dolin R, et al: Adenine arabinoside therapy of biopsy- 
proved herpes simplex encephalitis: National Institute of Allergy and Infectious Diseases 
Collaborative Antiviral Study. N Eng/ J Med 297:289-294, 197 
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Parenteral treatment with VIRA-A markedly decreases the 

’ morzality of Herpes simplex virus encephalitis.’ When it first 
became available, this parenteral medication represented 
a breakthreugh in treating a disease for which there had been 
no efectivemedication. 

Althougk œly brain biopsies can confirm the etiologic 
diagnosis (Fiz. 1), it is advisable not to delay instituting 
treatment wit- VIRA-A while awaiting virologic confirma- 
tion.* Diagnostic procedures should be continued, however, 
to reach a def sitive diagnosis and to rule out other diseases 
for which VIRA-A has no known beneficial effect. 


Fig. 1—This tissue, taken in brain 
biopsy, demonstrates the presence of 
Herpes simplex virus, confirming 
the etiologic diagnosis of 

Herpes simplex virus encephalitis. 





VIRA-A can be lifesaving for patients with Herpes simplex 


y encedhelitis, -articularly when the disease is suspected and the 
drug is given =arly before severe neurological deficits are present. 


*When biepsy culture is negative for Herpes simplex virus, see PRECAUTIONS 
section ef preseriimg information. 


Pzrentera] W1RA-A for Herpes simplex virus encephalitis... 
a successful oztcome depends on early treatment 


See facing page &r a brief summary of prescribing information. 





Parenteral oe 


vidarabine 
for infusion 


can be 
life- 
saving 
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The new, revised 


AMA UNIFORM 
HEALTH INSURANCE CLAIM FORM 


is now mandated for all Medicare Part B reimbursement! 


Now available from the AMA! 


This newly revised AMA Uniform Health Insurance Claim 
Form was jointly developed by the AMA and the Health 
Care Financing Administration, and has been approved 
by the AMA Council on Medical Service. 


The most widely used and accepted 
health insurance claim form 
in America. 


In addition to being mandated for all Medicare Part B 
reimbursement by HCFA, the AMA form is approved for 
CHAMPUS, preferred for Medicaid, used by more than 30 


Return to: Order Department 
American Medical Association 
P.O. Box 821 
Monroe, Wisconsin 53566 


C Single Form, OP-407 (In pads of one hundred) 
O Snap-out Form, OP-408 (Original and carbon) 





On orders of $.00-$10.99 add $1.50, $11.00 or more 
add $2.00. For special handling (ship via UPS) add $2.50. 


NAME 
ADDRESS 


PRICE 
TYPE OF FORM QUANTITY* PER THOUSAND 





L) Continuous Computer Form, OP-409 (Original and one carbon) 


“NOTE Larger quantities available at special rates. Write to: Order Handling, AMA, 535 N. Dearborn, Chicago, IL 60610 


Check or money order must accompany this order and be made payable to the American Medical Association 


Blue Shield Plans nationally and recommended by the 
Health Insurance Association of America to its more than 
300 member companies. 

Choose the format compatible to 
your reporting system! 


The AMA form is available in three formats: single sheet, 
two-part carbon snap-out, and two-part, carbon-contin- 
uous pin-feed computer form. 


Order your official AMA claim 
forms today! 


Sa e e e e e e e e e e e 
l 


1,000-25,000 $25.50 
1,000-25,000 


1,000-25,000 


HANDLING CHARGE 
TOTAL 








CITY/STATE/ZIP 
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Dual mpws channels: each channel 


fas signal averaging for NCV's and for 


brainstem. visual. and 
somals2nsory 
evoked perentials. 
For EMG = delay 
fne and trgger 
capture transients 
andthe Cadwell 


replay of past eas 


7200 allows “instant 


Jacreasec versatility: hardware and 
softwareagptians permit exhaustive 
signal anaiusis (EMG computer 
analysis. fest Founter transform. 

area imegratian. etc.) and provide 
specialize stimuli far evoked po- 
tentials (tone burst. pips. cognitive 
averaging of P-300.and white-noise 








The Cadwell 7200. 


masking). For greater flexibility. 
a compact disk operating system 
stores patient data and loads 
optional programs. 


Friendly operation: logically se- 
quenced operations and finger-tip 
controls help you concentrate on 

the results of your test. rather than 
the procedure. Dual time and ampli- 
tude markers assist in automatic 
computation: digital filtering helps 
you to visualize noisier signals with- 
out artificial shifts in latency. Key 
operating conditions are displayed 
onthe screen and recorded on a fast. 
non-Fading print-out which costs less 
than 2¢ per copy. 

Competitive price: ground-up design 
using today’s technology reduces the 


CADAVELL 





TANAN 
ATUN 


Uncompromising performance for EMG'5. NCVs 
and evoked potentials. 


complexity of the hardware required 
for high performance. We pass the sav- 
ings onto our users. with prices which 
are much lower than you might expect. 


Try the Cadwell 7200 For yourself: 
hands-on experience will prove to you 
that there does not have to be a com- 
promise between ease of operation 
and high per- 
formance. 
Callus at 
(509) 735-648! 
for more information 
or to arrange a demonstration. 


Cadwell Laboratories. Inc. 
4312 W. Kennewick Avenue 
Kennewick. Washington 99336 
509 735 648! 












Your diagnosis may take 
just 5 minutes. 


She may have to live with = 
the therapy for 10 years. 





Voluntary hyperventilation @ Well-known specificity—does 
Y producing brief, clinical seizure not mask developing tonic- 
of 5-30 second duration’... EEG clonic activity in susceptikle 
showing 3-per-second spike- patients. 
wave forms...confirming your | @ Well-known efficacy against 
diagnosis: absence seizures absence seizures. 
(petit mal). @ Well-known safety. 
For effective managementof | ® Predictably compatible with 
absence seizures, sometimes barbiturates. 
spanning a decade or more of ® Low daily cost to patients. 
continued drug therapy, con- ZARONTIN... the drug of 
sider ZARONTIN® (ethosuximide). | choice in absence epilepsy.’ Its 
Why ZARONTIN? Because last 20 years of experience may 
crucial factors concerning its make her next ten easier to 
long-term use are a matter of live with, 
extensive record: 1/Livingston S, Pruce I: Petit mal 


epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/Livingston S, Pruce I, Paul: LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARONTIN 


(ethosuximide, usp) 
Capsules/Syrup 
250mg 250mg/5ml 


the drug of choice 
in absence epilepsy 
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 (ethosuximide capsules, USP) 


ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category; 28:12 
Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed. 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women Cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also.exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects, The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
Cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential. 

Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients 

As with other anticonvulsants, it is important to 
Proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism TJ 
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POSTGRADUATE 
COURSE 


The Department of Neurol- 
ogy at Memorial Sloan-Ket- 
tering Cancer Center will 
present a course, NEU- 
RO-ONCOLOGY, at Memo- 
rial Hospital, New York 


City, October 1-3, 1981. 
Category | AMA credit, 20 
hours. The course will pro- 


vide a comprehensive re- 
view of the conventional 
and experimental methods 
of diagnosing and treating 
patients with cancer involv- 
ing the nervous system. For 
further information, con- 
tact: Jerome B. Posner, 
M.D., Memorial Sloan-Ket- 
tering Cancer Center, 1275 
York Avenue, New York 
City 10021. 











We can do 
much more 
together. 
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PATHFINDER II 


Comprehensive Non-Invasive Evaluation 
of Nervous System Function 





Nicolet Biomedical, 
the I2ader in clinical 
evoxed -esponse and 

¥ electroprysiological 
recording, offers a Visual Somatosensory Auditory EEG M 


comolete line of Evoked and Spinal Cord Brainstem Comp 
instrumentation for your Potentials Potentials Response Spectr 


clinical needs. 


Excellence 
and 
Inncvation 


Nicolet continues to 
maintain tre standard of 
excellence with the 
Nicolet CA-1000 and the 
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MET-80 
Path fixder II, the 
latest Nicolet innovation, 
retains ease of operation 
while opening new 
dimensions of capability 
and flexibility: 
Please Gill Dr. Nolan 
N. Lewis collect for 
coonmnlete Giails regarding 
Nicoset msrianents, 
TO ATERS Pathfinder II 
5225 Verona Road NICOLET 
Madiso W sconsin BIOMEDICAL 
Tielechone: “608) 271-33: 
i Twx: 91C-2862 s 1 art == ACELA TINET MENI DIVISION VEST GERMANI 
a Offenbach a. Main 
Tel. 611/837001 
World-wide Sales & Service IN: SESSA 
FRANCE ENGLAND CANADA SWEDEN JAPAN MEXICO NETHERLANDS 
St-Cye_ Ecaie Warwick Mississauga Akersberga Osaka Mexico D.F. Hoevelaken 


Tel 33 #58 336& Tel. 44/92644111 Tel. 416/625-8302 Tel. 0764-635-00 Tel. 06/305-2150 Tel. 905/543-0412 Tel. 31/34/9536214 
Twx. $£ 6987-7 Twe. 851-311135 Twx. 6960126 Twx. 854-11528  Twx. 7815233285 Twx. 844 79370 
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WIGRAINE For MIGRAINE 


Fast Disintegration: Taken at the first symptom 
of migraine, Wigraine tablets disintegrate 7 to 70 times faster 
than other migraine preparations.* A patented microgranula- 
tion process “bursts” the tablets apart so that digestive juices 
have unhindered access to the active ingredients—providing 
quick-release medication 

e to halt throbbing head pain before it takes hold 

eto ease the nausea and “sickness” of migraine attacks 


e to relieve pain from sustained contraction of head and 
neck muscles 


eto allay the feelings of hopelessness in many migraine 
patients 


e to rebuild the patient's confidence in therapy 


Each Wigraine tablet and rectal suppository contains ergotamine tartrate, 1.0 mg; caffeine, 
100.0 mg; belladonna alkaloids (levorotatory representing 87.5% hyoscyamine and 12.5% 
atropine as sulfates, 0.1 mg and phenacetin, 130.0 mg 


PRECAUTIONS: Dosage of either tablets or suppositories singly or in combination should 
not exceed a total of 12 during any seven-day period Although rare, ergotamine is capable 
of producing all the symptoms of ergotism. CONTRAINDICATIONS: Peripheral vascular or 
coronary disease, angina pectoris, hypertension, renal or hepatic dysfunction, pregnancy, 
septic states, incipient glaucoma. SUPPLIED: Tablets—individually foil-wrapped in boxes of 
20 or 100 Suppositories—individually foil-wrapped in boxes of 12 


A Organon Pharmaceuticals 
Organon A Division of Organon Inc 
— West Orange, N.J. 07052 


A PART OF Akzona INC 





) Time for 
Relief 


An early stage in the migraine episode—constricted cerebral 
arteries impair blood flow and evoke the warning aura. Teken 
now, Wigraine can often abort the attack before the onset of 
painful headache. 


Wigraine Timed 





ee 


Actual photos show total disintegration of Wigraine tablet in 
digestive juice in only 18 seconds (range 8”-32”: average 18”).* 
In the same test, other well-known migraine tablets take as long 
as 24 minutes and more. 


“Tested in USP disintegration apparatus. Data on file, Research Department, Organon Inc 
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Hockey star Garry Howatt has epilepsy, but with | 
MYSOLINE (primidone) as part of his therapeutic is 
regimen, he has had no seizures in 10 years. His quality 
of life is exemplified not only by his successful professional 
hockey career, but also by his full participation in life as 
husband, father, and businessman. Not all epileptic patients 
can be professional athletes, but most patients with major 
motor epilepsy can live an active and productive life 
because MYSOLINE helps provide: 


e effective seizure control 
e a favorable benefit/risk ratio* j 


e freedom from the inconvenience and 
expense of frequent laboratory 
e monitoring 
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MYSOLINE: 
Consider how it may improve 
r the quality of life for your patients. 


*See Brief Summary including Contraindications, Warnings, Precautions, and Adverse Reactions on next page. 
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BRIEF SUMMARY 2 
(For full prescribing information, see package circular.) 
MYSOLINE? Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
dipheny!hydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K, therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 
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bing information. A Brief Summary follows: 
sage. Vira-A is indicated in the treatment of Herpes simplex virus encepha- 


early diagnosis and treatment are essential 

Herpes simplex virus encephalitis should be suspected in patients wth a history of an 
acute febrile encephalopathy associated with disordered mentation, altered level of con- 

sciousness and focal cerebral signs 

Studies which may support the suspected diagnosis include examination of cerebrospinal 

fluid and localization of an intra-cerebral lesion by brain scan, electroer cephalography or 
computerized axial tomography (CAT). 

Brain bicpay is required in order to confirm the etiological diagnosis by means of viral 
isolation in cell cultures 
Detection of Herpes simplex virusin the biopsied brain tissue can also be reliably done dy 
specific fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
microscopy or detection of intranuclear inclusions by histopathologic techniques only pro- 
vides a presumptive diagnosis. 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccinia viruses. Vira-A is not effective against 
infections caused by adenovirus or RNA viruses. It is also not effectiveagainst bacterial or 
fungal infections. There are no data to support efficacy of Vira-A agains: cytomegalovirus, 
vaccinia virus, or smallpox virus 

Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac- 
tions to it. 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption. 

$. Treatment should be discontinued in the patient with a brain biopsy negative 
for Herpes simplex virus in cell culture. 

Special care should be exercised when administering Vira-A to patients susceptible to 
fluid peeuceding or cerebral edema. Examples are patients with CNS infections and impaired 
renal function. 

Patients with impaired renal function, such as post-operative renal transplant recipients 
may have a slower rate of renal excretion of Ara-Hx. Therefore, the dose of Vira-A may need 
to be adjusted according to the severity of impairment. These patients should be carefully 
monitored 

Patients with impaired liver function should also be observed for possible adverse effects. 

Although clear evidence of adverse experience in humans from simultaneous Vira-A and 
allopurinol administration has not been reported, laboratory studies indicate that allopurinol 
may interfere with Vira-A metabolism. Therefore, caution is recommenced when adminis- ` 
tering Vira-A to patients receiving allopurinol. y 
Appropriate hematologic tests are recommended during Vira-A adm nistration since 
hemoglobin, hematocrit, white blood cells, and platelets may be depressed during therapy. 

Some degree of immunocompetence must be present in order for Vira-A to achieve clinical 
response y 

U: in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabbits. Doses of 
5m or higher given intramuscularly to pregnant rabbits during organogenesis induced 
fetal abnormalities. Doses of 3 mg/kg or less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis: signs of maternal toxicity were induced at coses of 100 mg/kg or 
higher and trank fetal anomalies were found at doses of 150 to 250 poy 

A sate dose for the human embryo or fetus has not been established Consequently, the 
use of Vira-A in pregnant patients should be limited to life-threatening illnesses where the pos- 
sible benefits outweigh the potential risks involved, : 

It is not known whether Vira-A is excreted in human milk. As a general rule, nursing should 
not be undertaken while a patient is under treatment since many drugs are excreted in 
human milk. However, Vira-A is rapidly deaminated in the gastrointestiral tract. 

Adverse Reactions. The principal adverse reactions involve the gastrointestinal tract and are 
anorexia, nausea, vomiting, and diarrhea. These reactions are mild to moderate, and seldom 
require termination of Vira-A therapy. 

NS disturbances have been occasionally reported at therapeutic doses. These are 
tremor, dizziness, hallucinations, confusion, psychosis, and ataxia 

Hematologic clinical laboratory changes noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrit, white blood cell count, and platelet count. SGOT 
elevations were also observed. Othar changes occasionally observed were decreases in 
reticulocyte count and elevated total bilirubin. 

Other symptoms which have been reported are weight loss, malaise. pruritus, rash, hema- 
temesis, and pain at the injection site. $ 

. Acute massive overdose of the intravenous form has been reported without 
any serious evidence of adverse effect. Acute water gor woulc pose a greater threat 
to the patient than Vira-A, due to its low solubility. Doses of Vira-A over 20 mg/kg/day can Y 
prove bone marrow depression with concomitant thrombocytopenia and leukopenia. 
f a massive overdose of the intravenous form occurs, hematologic, liver, and renal functions 
should be carefully monitored 

Acute massive oral ingestion is not expected to be toxic because drug absorption from the 
gastrointestinal tract is minimal. The oral LDs for Vira-A is greater than 5.020 mg/kg in mice 
and rats. 

Dosage and Administration. CAUTION—THE CONTENTS OF THE VIAL MUST BE DILUTED 
IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRATION. RAPID OR 
BOLUS INJECTION MUST BE AVOIDED. 

Dosage. Herpes simplex virus encephalitis— 15 mg/kg/day for 10 days 

Method of Preparation. Each vial contains 200 mg of Vira-A per mi of suspension. The 
solubility of Vira-A in intravenous infusion fluids is limited. Each one mg of Vira-A requires 
2.22 mi of intravenous infusion fluid for complete solubilization. Therefcre, each one liter of 
intravenous infusion fluid will solubilize a maximum of 450 mg of Vira-A 

Any appropriate intravenous solution is suitable for use as a diluent EXCEPT biologic or 
colloidal fluids (eg , blood products, protein solutions, etc.). 

Shake the Vira-A vial well to obtain a homogeneous suspension before measuring and 
transferring. 

Prepare the Vira-A solution for intravenous administration by aseptically transferring the 
proper dose of Vira-A into an appropriate intravenous infusion fluid. The intravenous infusion 
fluid used to prepare the Vira-A solution may be prewarmed to 35° to 49°C (95° to 100°F) to 
facilitate solution of the drug following its transference. Depending on the dose to be given, 
more than one liter of intravenous infusion fluid may be required. Thoroughly agitate the 
prepared admixture until completely clear. Complete solubilization of tre drug, as indicated 
by a completely clear solution, is ascertained by careful visual inspection. Final filtration with 
an in-line membrane filter (0.45 pore size or smaller) is necessary. 

Once in solution, the drug has been found to be chemically stable at room temperature 
(below 86°F) for at least two weeks. Dilution should be made just prior to administration and 
used at least within 48 hours. Subsequent agitation, shaking, or inversion of the bottle is 
unnecessary once the drug is completely in solution 

Administration. Using aseptic technique, slowly infuse the total daily dose by intravenous 
infusion (prepared as discussed above) at a constant rate over a 12- to 24-hour period 
How Supplied. N 0071-4150-08 (Steri-Vial® 4150) Vira-A (Vidarabine for Infusion), a sterile 
suspension containing 200 mg/ml, is supplied in 5-ml Steri-Vials; packages of 10. YH 





Reference 1. Whitley RJ, Soong S-J. Dolin R, et al: Adenine arabinoside therapy of biopsy- \ 
proved herpes simplex encephalitis: National Institute of Allergy and Infectious Diseases 
Collaborative Antiviral Study. N Eng! J Med 297:289-294, 1977 
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Parenteral teeatment with VIRA-A markedly decreases the 
mortality ef Herpes simplex virus encephalitis.’ When it first 
became avsi able, this parenteral medication represented 

a breaktareugh in treating a disease for which there had been 
no efecte medication. 

Althorga only brain biopsies can confirm the etiologic 
diagnosis (Fig. 1), it is advisable not to delay instituting 
treatmere with VIRA-A while awaiting virologic confirma- 
tion.* Diagnostic procedures should be continued, however, 
to reach a eefinitive diagnosis and to rule out other diseases 
for which VY RA-A has no known beneficial effect. 


Fig, 1—This tissue, taken in brain 
biopsy, demonstrates the presence of 
Herpes simplex virus, confirming 
the etiologic diagnosis of 

Herpes simplex virus encephalitis. 





\V_RA-A can be lifesaving for patients with Herpes simplex 
encevha itis. particularly when the disease is suspected and the 


drug is given early before severe neurological deficits are present. 


*When biepsy culture is negative for Herpes simplex virus, see PRECAUTIONS 
section of preseribinginformation. 


Parerreral VIRA-A for Herpes simplex virus encephalitis... 


a suceessful outcome depends on early treatment 


See facingpaz» for a brief summary of prescribing information. 
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INDICATIONS—Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


"Possibly" effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 
frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack 


Final classification of the less-than-effective indica- 
tions requires further investigation 








CONTRAINDICATIONS—No specific 
contraindications are known 


PRECAUTIONS—Since excessive 
doses can produce peripheral vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchial 
asthma) in certain susceptible in 
dividuals. The incidence of sensitivity 

is generally low, but frequently seen in 
patients with aspirin hypersensitivity. 


ADVERSE REACTIONS— Adverse reac- 


tions are minimal and transient at 


recommended dosages. Instances of 
headache, dizziness, nausea, flushing, 
weakness or syncope, mild gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoris have been reported, 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of medication 
has been followed promptly by cessa- 
tion of undesirable symptoms 


DOSAGE AND ADMINISTRATION— 
The recommended dosage is 50 mg 


three times a day, taken at least one 

hour before meals. In some cases 

higher doses may be necessary buta 
significantly increased incidence of side N 
effects is associated with increased 

dosage. Clinical response may not be 

evident before the second or third 

month of continuous therapy. 


Tablets of 25 mg and 75 mg 


For complete details, please see the full 
prescribing information 
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Is the simultaneous review of entire 
montage important? 
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All electrodes 
plus all sensi- 
tivity and filter 
settings are pre- 
sented for quick 
and continuous 
review. 


Is immediate indication of high 
impedance scalp sites necessary? 





Quick imped- 
ance checks 
built into both 
the electrode 
junction box 
and console en- 
able the techni- 
cian to check 
the condition of 
all electrodes. 


.,.Challeng ? 


The new standard in EEG instrumentation! 


Is visibility of four adjacent montages 
an aid to programming? 


PAT-18 PAT-Ø) PAT-3A PAT-4A Ne longer must 
61 62 61 62 61 62 6i 62 


you keep a list 
of the montages 
you program as 
all montages 
are displayed. 
Eighteen 
montages are 
standard. 
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Pazient observa- 
tion is possible 
for sleep studies, 
apprehensive 
adults or chil- 
dren, and any 
case where 
operation dis- 
turbances could 
be a problem. 





The microprocessor controlled EEG-4000 series 


Feel concerned about the price? 





provides all these features plus many more. 


All you see here plus the photic stimulator can be 
yours for about $1000 per channel! 


Let our sales & service network show you why Nihon 
Kohden, with over 30 years experience, is the world 
leader in quality EEG’s. 

Please call collect today: Nihon Kohden (America), 
Inc. (213) 320-3891. 


NIHON KOHDEN (AMERICA), INC. 


A Dalel allni 530 Maple Avenue, Torrance, Calif. 90503 
(213) 320-3891 Collect calls invited 





is ather ecuntries, write to Nihon Kohden Kogyo Co., Ltd., 31-4, Nishiochiai 1-chome, Shinjuku-ku, Tokyo 161, Japan. 
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Calendar and News 


Calendar of Meetings 
Annual Meeting of the Rocky Mountain Neurological Soci- 
Tenth International Symposium on Cerebral Blood Flow and 
Metabolism, Stouffer’s Riverfront Towers, St Louis. 
Canadian Congress of Neurological Sciences, Calgary, 


The International Symposium on New Trends in Cerebro- 
vascular Diseases, Medical and Surgical Aspects, held in 


The Seventh International Congress of Neurological Sur- 


Tenth International Congress of Electroencephalography 
American Neurological Association, San Francisco. 


Thirty-first Annual Meeting, Congress of N eurological Sur- 


International Brain Research Organization, Lausanne, Swit- 


The 13th Collegium International Neuro-Psychopharmaco- 





ABPN Application Deadline.—A ppli- 
cations for the 1982 Part I examina- 
tion are currently being accepted by 
the ABPN. All applications must be 
received in the Board’s executive 
office no later than Sept 1, 1981. No 
application requests will be taken 
after Aug 28, 1981. The tentative date 
for the 1982 Part I examination is 
April 13, 1982. Contact Lester H. 
Rudy, MD, Executive Director, 
ABPN, 1 American Plaza, Suite 808, 
Evanston, IL 60201. 


The Esther A. and Joseph Klingen- 
stein Fund, Inc.—The Esther A. and 
Joseph Klingenstein Fund, Inc, is 
pleased to announce the awarding of 
two Klingenstein Senior Fellowships 
and four Klingenstein Fellowships in 
the Neurosciences. Each Fellow will 
receive support in the amount of 
$99,000 over a three-year period. The 
purpose of the program is to encour- 
age both clinical and basic science 
investigators in the neurosciences to 
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International Congress on Neuromuscular Diseases, Mar- 


Y 1981 
í June 14-18 
ety, Tammaron Lodge, Durango, Colo. 
19-24 
24-27 
Alberta. 
July 2-4 
Gardone Rivera (Garda Lake), Italy. 
12-18 
gery, Munich, Germany. 
Sept 4-11 Third World Congress of Pain, Edinburgh. 
13-18 
a and Clinical Neurophysiology, Kyoto, Japan. 
Sy 14-16 
Oct -115-17 Child Neurology Society, Minneapolis. 
18-23 
geons, Century Plaza, Los Angeles. 
1982 
April 1-6 
zerland. ‘ 
June 20-25 
logicum Congress, Jerusalem. 
Sept 12-17 
seilles, France. 
~ Oct 10-16 


XII Symposium Neuroradiologicum, Washington, DC. 


engage in research that may lead to a 
better understanding of epilepsy. Se- 
nior awards are intended for the sup- 
port of established investigators; the 
Klingenstein Fellowship awards are 
for more junior investigators. 

The Klingenstein Senior Fellow- 
ships were awarded to Paul R. Adams, 
PhD, Department of Physiology and 
Biophysics, The University of Texas 
Medical Branch, Galveston; and Roger 
Nicoll, MD, University of California 
School of Medicine, San Francisco. 

The Klingenstein Fellowships were 
awarded to Dorothy W. Gallagher, 
PhD, Yale University School of Medi- 
cine, New Haven, Conn; Arnold Krieg- 
stein, MD, Stanford University School 


of Medicine, Stanford, Calif; Jeffrey 


L. Noebels, PhD, Harvard Medical 
School, Boston; and Robert K. S. 
Wong, PhD, Louisiana State Universi- 
ty Medical Center, Shreveport. 

No further awards will be made 
until January 1983. The announce- 
ment for these awards will be made in 
the spring of 1982. 





Awards of Pharmaceutical Manufac- 
turers Association Foundation, Inc.— 
The PMA Foundation has set aside 
more than $1 million for this year to 
university research and training pro- 
grams. The grants in 1981 will assist 
47 persons. The grants include re- 
search starter awards of $6,500 each to 
27 beginning investigators; predoctor- 
al fellowships in pharmacology to ten 
students; faculty development awards 
in clinical and basic pharmacology to 
eight persons; and fellowships in clini- 
cal pharmacology to two. The offices 
of PMA are at 1155 15th St NW, 
Washington, DC 20005. 


T) 

New Digloshates of the American 
Board of Psychiatry and Neurology, 
Inc.—The following were certified by 
the Board after its examination in 
San Francisco, Jan 12-13, 1981. 


Neurology 
Baumhefner, Robert Walter, MD 
Covina, Calif 
Blank, Nathan K., MD 
Portland, Ore 
Cella, John A. III, MD 
San Diego 
Delaney, Jane, M 
Seattle 
Emery, Scott, MD 
Eagle River, Alaska 
Fisher, Mark, MD 
Venice, Calif 
Fleming, John Oleson, MD 
Santa Monica, Calif 
Friedman, Edward B., MD 
San Diego 
Gaer, Edward Allen, MD 
San Francisco 
Gale, Leonard Alan, MD 
Hermosa Beach, Calif 
Glusker, Peter D., MD 
Fort Bragg, Calif 
Goodman, Jerry Clay, MD 
Alameda, Calif 


Green, Lawrence Edwin, MD 
Nampa, Idaho 


Heublein, Peter Chapler, MD 
Sacramento, Calif 

Holtz, Steven Jay, MD 
Oakland, Calif 


Hornstein, William, MD 
Fountain Valley, Calif 


- Jordan, Kenneth G., MD 


Riverside, Calif 


Kastrukoff, Lorne Frederick, MD 
Port Coquitlam, British Columbia, 
Canada 


Khayali, Mohammad Rafiq, MD 
Hemet, Calif 


(News continued on p 13) 
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AMA Drug Evaluations (Fourth Edition) can help 
vou be sur=. 


As a doctor, ,ou make crucial decisions in drug selection 
every day. Fæ these decisions, AMA DE/4 can be an in- 
dispensable r=erence source. This one volume contains the 
most comprezensive drug information ever assembled: over 
1,300 indivicwal drug evaluations, grouped by therapeutic 
classification fr easy reference. Evaluations contain infor- 
macion on cl mical efficacy, dosage, preferred drugs, alter- 
natve drugs, adverse reactions and precautions, and struc- 
tural formulas for most single-entity drugs. 

AMA DE/= alse cffers recommendations on drug selec- 
tior tzet varizs with the stage of the disease, concomitant 
drug therapr if indicated, nonlabeled uses of available 
drugs, and inwesiigational drugs that appear to have clinical 
significance. 

AM®* DE/=is a joint scientific effort of the AMA Depart- 
ment of Deuces and the American Society for Clinical Phar- 
macology are Therapeutics. Its information was critically 
revewed by wandreds of other clinical consultants as well. 

Can you aford to be without one of the most practical, 
objective works en drug therapy available today? 


Order your copy now! 








COCCHEOHSEHOOSHOOHHEHOHESEHOHSESOHHE SESE HOO OOOO OES 
Pat a s A Ei 50% discount 
merican Medical Association for Residents and 


P.O. Box 821 Medical Students! 
Monroe, WI 53566 Only $27! 


Yes! Please send me____copy(ies) of AMA Drug 
Evaluations, 4th Edition, OP-075. Price is $54 per copy 
(Residents, Medical Students, $27). Please add $2.00 
per order for handling. Enclosed is my check, payable to 
AMA, for $C. Payment must ac- 
company order. If Resident or Medical Student, indicate 
hospital or medical school below. 


Please Print 

Name 

Hospital/Medical School 
Address 


City/State/Zip 
Allow 4-6 weeks for delivery NEUR 6/81 


SHOSSHSHSHASSHSHHHSSHSHSHSSHHSHSHSHSHSHSHEHSHSHESCHSHESOSECESEEEE 


SPeoeeeeeeeeeeeeeeesseseseeesesseseseseeeeeeeeeeeee 





, Your diagnosis may take 

just 5 minutes. | 
She may have to live with . 

the therapy for 10 years. 


-4 


1980 Warner-Larnbert Company 


Voluntary hyperventilation 
producing brief, clinical seizure 
of 5-30 second duration!. .. EEG 
showing 3-per-second spike- 
wave forms... confirming your 
diagnosis: absence seizures 
(petit mal). 

For effective management of 
absence seizures, sometimes 
spanning a decade or more of 
continued drug therapy, con- 


sider ZARONTIN® (ethosuximide). 


Why ZARONTIN? Because 
crucial factors concerning its 
long-term use are a matter of 
extensive record: 









@ Well-known specificity—does 
not mask developing tonic- 
clonic activity in susceptible 
patients. 

è Well-known efficacy against 
absence seizures. 

@ Well-known safety. 

@ Predictably compatible with 
barbiturates. 

@ Low daily cost to patients. 
ZARONTIN... the drug of 

choice in absence epilepsy.? Its 

last 20 years of experience may 
make her next ten easier to 

live with. 


1/Livingston S, Pruce I: Peti: mal 
epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARONTIN 


(ethosuximide usp) 





Capsules/Syrup 


250mg 250mg/5ml 


the drug of choice 
in absence epilepsy 


PARKE-DAVIS 


Please see brief summary of prescribing information on following page. 
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ZARONTIN Capsules 

(ethosuximide capsules, USP) 

ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
sucCinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug. 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential 
Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients. 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea. 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
‘included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism TJ 


PARKE-DAVIS 
PARKE-DAVIS 
Division of Warner-Lambert Company 
PD-JA-2153-1-P-(4-77) Morris Plains, NJ 07950 





NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 


Needed to join busy, growing 
department in a multispecial- 
ty clinic. 


Contact 


K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 


POSTGRADUATE 
COURSE 


The Department of Neurol- 
ogy at Memorial Sloan-Ket- 
tering Cancer Center will 
present a course, NEU- 
RO-ONCOLOGY, at Memo- 
rial Hospital, New York 
City, October 1-3, 1981. 
Category | AMA credit, 20 
hours. The course will pro- 
vide a comprehensive re- 
view of the conventional 
and experimental methods 
of diagnosing and treating 
patients with cancer involv- 
ing the nervous system. For 
further information, con- 
tact: Jerome B. Posner, 
M.D., Memorial Sloan-Ket- 
tering Cancer Center, 1275 
York Avenue, New York 
City 10021. 








Announcing... 

An important 

new publication 
on Physician 
Well-Being! | 


An invaluable guide for Residents, 
Medical Students, Faculty, Program 
Directors, Medical Society Impaired 
Physician Committees! 


Beyond Survival is the first concise 
guide on how to establish and operate 
programs for helping colleagues with 
problems and enriching professional 
and family life during the training years. 


Produced by the AMA Resident Phy- 
sician Section, Beyond Survival draws 
upon experience from self-help efforts 
around the country, and offers a range 
of examples of successful intervention _ 
techniques. r 


Major sections are devoted to iden- 
tification, treatments, and rehabili- 
tation procedures for cases where 
problems have already developed, and 
methods of promoting well-being and 
preventing disorders from occurring 
in later life. 


Order this valuable guide today! 


Order Dept., OP-083 

American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me____copy(ies) of Beyond 
Survival, OP-083. Price: $5.00 per copy. 
Enclosed is my check, payable to AMA for 
$ . Payment must accompany order. k 





Please Print 


Name 





Address 








City/State/Zip 


ie 
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Knight. Robem Thomas, MD 
Martinez, Cale 

Labuneéz, Wiliam Henry, MD 
Woodbary, NE 

Lewis, Richare Alan, MD 
Farmirgtən, Gemr 
Lomoaadi David «., MD 
Santa ana, Calif 

Mahmoud , Jaszangir, MD 
Yube City, Caaf 

Markle-, Mert2rt Gavlord, MD 
Denver 

Maurice, Phili» Briar, MD 
Thowaad Oaks, Calif 

Mel rto:h, Gerald €., MD 
Fort Cdlias, Glo 

Perlmaa, Susan L., MD 
Los anzels 

Petty, Seat 5. MB 

Palm Spriags, Calif 
Pedensxi, Bergjamin, MD 
Eugene: Ore 

Pallen Daniel A.. ML 
Phoenix, Ariz: 

Puckett Carmee, MD 

San Frznciseo 

Rho, Semg K. MD 
Spring, Tex 

Richer, James F, ND 
Fairf eld, Cali? 

Razaace, Jack Sdward, MD 
Carmickael, Calif 

Ruel, Thecdoere Arthur, MD 
Eucirites, Cale 

Salanova, Vieeata, MD 
Denver 

Sauer, Eieaard N., MD 
Carmickael, Calif 

Shafer, Reed Gificen, MD 
Cheyenne, Wy» 

Skarp, Erank Eay, MD 

San Diezo 

Spinks, George Alber, MD 
San Diexo 

Spitzer, Rirhard Alan MD 
Pasacera, Cali 

Stumme Luther Paul. MD 
Pertlane, Ore 

Suber, Caxid ÆA, MD 
Tempe, Anz 

Suble:te Gen .., MD 
Tucson, Ariz 

Sullivan. Denn= E, MD 
Sprinztield, Ohse 
Sylmin,Jack, MD 
Lakewoed, Cole 

Taubaer. bude Wilfsed, MD - 
Aurora, alo 

Thompsen, David &, MD 
Denver 
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Valpey, Raymond Winfield, MD 
Seattle 


Young, Anne Buckingham, MD 
Ann Arbor, Mich 


Ziman, Ronald B., MD 
Woodland Hills, Calif 


Neurology With Special Competence 
in Child Neurology 


Braun, Frederic Hahn Tradewell, MD 
Bellingham, Wash 


Collins, A. Thomas, MD 
Bellevue, Wash 


Cullen, Joseph Michael, MD 
Fargo, ND 

Reed, R. Kirby, MD 

Las Vegas 


Notes From NINCDS 


NINCDS Seeks Brain Tumor Patients 
for Four Studies.—Patients with pri- 
mary malignant brain tumors at any 
stage of treatment are being sought 
for four investigations under way at 
the National Institutes of Health Clin- 
ical Center in Bethesda, Md. The four 
projects, under the direction of 
NINCDS scientists, range in scope 
from tissue culture studies to trials of 
promising antitumor drugs. 

The first protocol, “Evaluation of 
Biological, Immunological, and Che- 
motherapeutic Parameters in Brain 
Tumor Patients,” involves the labora- 
tory growth and study of human brain 
tumor cells obtained at surgery. 
Investigators expect these tissue-cul- 
ture studies to help them more accu- 
rately predict the biologic behavior of 
tumors, the likelihood of their re- 
sponse to chemotherapy, and the com- 
plex immunologic responses that are a 
function of both tumor and host. Fol- 
lowing surgery, patients in this study 
will receive postoperative therapy 
best suited to their individual cases. 

A second investigation, “Immuno- 
therapy of Malignant Brain Tumors,” 
centers on the use of a patient’s own 
tumor cells as a source of immunolog- 
ically active material. After surgery, 
tumor cells will be established in cul- 
ture, grown in the patient’s own 
serum, and irradiated in preparation 
for injection into the patient eight to 
12 weeks following surgery (serial 
“booster” injections will then follow 
monthly for six months). The study 
will test patients’ systemic immune 
system and is designed to determine 
the changes resulting from systemic 
stimulation, and their usefulness to 
the patient. 


Volunteers are also needed for sev- 
eral drug evaluation tests. The first 
project, “Phase II Trial of AZQ in 
Patients with Malignant Glioma and 
Metastatic Brain Tumors,” will fur- 
ther investigate the antitumoral ac- 
tivity of a promising drug that has al- 
ready produced encouraging results. 
Patients will be given AZQ (NSC- 
182986) intravenously (IV) as a 20- 
minute infusion on the first and 
eighth days of a 28-day cycle; blood 
and urine samples may also be taken 
to determine how the body processes 
the drug. In addition, patients may be 
asked to undergo a spinal tap to find 
out how far AZQ penetrates the ner- 
vous system. 

The fourth study will examine the 
effects of peripheral-vein administra- 
tion of a radiosensitizing drug on rap- 
idly spreading brain tumors. Patients 
participating in “A Phase I Study of 
Bromodeoxyuricine Given by Periph- 
eral Venous Infusions” will be given 
the drug IV at progressively higher 
dosages while a constant level of radi- 
ation therapy is maintained. Scien- 
tists will monitor paztients for sys- 
temic reaction to the drug and for 
radiation sensitivity of the normal 
tissue surrounding the tumor. Plasma 
drug concentrations will be compared 
with levels previously obtained from 
trials using a more direct carotid 
artery infusion site. 

Male and female pacients in treat- 
ment stages before or after surgery, 
radiotherapy, chemotherapy, or im- 
munotherapy are needed for the four 
studies. Clinicians whe wish to refer 
potential candidates should contact 
the principal investigator, Dr Paul L. 
Kornblith, Chief, Surgical Neurology 
Branch, NINCDS§, National Institutes 
of Health, Bldg 10A, Room 3E68, 
Bethesda, MD 20205; (301) 496-5728. 


National Advisory Council Announces 
New Appointees.—F'our new members 
were recently appointed to the Na- 
tional Advisory Neurological and 
Communicative Disorders and Stroke 
Council (NANCDS). They are Dr Guy 
M. McKhann, professor and chairman 
of the Department of Neurology at 
the Johns Hopkins University School 
of Medicine, Baltimore; Father Robert 
P. Hupp, executive director of Father 
Flanagan’s Boys’ Home in Nebraska; 
Dr Michael M. Paparella, professor 
and chairman of the Department of 
Otolaryngology at the University of 
Minnesota Medical School. Minneapo- 
lis; and Dr Juan M. Taveras, radiolo- 
gist-in-chief at Massachusetts Gener- 
al Hospital in Beston. 
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Spiking waves 
out of 
control... 


- 





Without Warning, q seizure: 
begins what may be a lcng-term 
need for anticonvulsive medica- 
tion. So the efficacy and side 
effects of the agent selected should 
be well known and relatively free 
of surprises. 

Consider the patient. Consider 
DILANTIN® (phenytoin sodium). 

It offers specific control of tonic- 
clonic seizures and support for 
your pätient in the years to come. 
Called a drug of choice, Dilantin is 
dependable and generally well 
tolerated. Drug reactions are well 
documented. The most common 
adverse reactions—for example, 
nystagmus, ataxia, slurred speech 
and mental confusion—affect the 
central nervous system. These side 
effects may be dose related and 
may disappear with continuing 
therapy at a reduced level. 

Only Parke-Davis makes Dilantin 
Kapseals®, with their unique drug- 
release characteristics. The serum 
half-life of Dilantin often allows 
a single daily dose of Dilantin 
Kapseals for maintenance therapy, 
once the divided dosage of thrêe 
100-mg capsules daily hes 
adequately controlled seizures. 


Dilantin 
extended phenytoin 


sodium capsules, USP) 
Kapseals’ 


Specific control of 
tonic-clonic seizures 
for the years to come. 


PARKE-DAVIS 


=30 Warner-Lambert Company See next pagėè for brief summary of prescribing information 
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COMPUTERS AND MEDICINE 


DILANTIN® (extended phenytoin sodium capsules, USP) KAPSEALS® 
Before prescribing, please consult full prescribing information. 
A brief summary follows: 
Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 
Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products. _ 

rnings. Abrupt withdrawal of phenytoin in epileptic patients mey precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of alternative anticonvulsant medica- 
tion arises, this should be done gradually. In the event of an allergic or hyper- 
sensitivity reaction, more rapid substitution of alternative therapy may be 
necessary. In this case, alternative therapy should be an anticonvulsant not 
belonging to the hydantoin chemical class. 

Phenytoin is not indicated in seizures due to nypoalycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic 
procedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as: 

a. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. It has been reported that in some 
patients the concomitant administration of carbamazepine resulted in an in- 
creased rate of phenytoin metabolism. 

b. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead to an increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well documented. . 

c. lsoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication. 

d. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any Clinical signs of hypothyroidism, the T-3 is normal. : 
__Usagein Pregnancy: The effects of Dilantin in human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women an Ppiepey eano an elevated incidence of birth defects in chil- 
dren born to these women. Data are more extensive with respect to phenytoin 
and phenobarbital, but these are also the most commonly prescribed anticon- 
vulsants; less systematic or anecdotal reports suggest a possible similar associ- 
| ation with the use of all known anticonvulsant drugs. i 

he reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot be regarded as adequate to prove a 
definite cause-and-effect relationship. There are intrinsic methodologic prob- 
lems in Senne adequate data on drug teratogenicity in humans; the possi- 
bility also exists that other factors, eg, genetic factors or the epileptic condition 
itself, may be more important than drug therapy in leading to birth defects. The 
peat majority of mothers on anticonvulsant medication deliver normal infants. 
t is important to note that anticonvulsant drugs should not be discontinued in 
patients in whom the drug isadministered to prevent major seizures because of 
the strong possibility of precipitating status epilepticus with attendant hypoxia 
and threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a seri- 
ous threat to the patient, discontinuation of the drug may be considered prior to 
| and during pregnancy, although it cannot be said with any confidence that even 
minor seizures do not pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential. , 4 
Precautions. The liver is the chief site of biotransformation of phenytoin; patients 
with impaired liver function may show sarly signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. : 

Asmall percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug siowly. Slow metabolism may be due to 
limited th fl availability and lack of induction; it appears to be genetically 

| determined. s 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effort should 
be made to substitute another anticonvulsant drug or drug combination. 

Drugs that control grand mal are not effective for petit mal seizures. There- 
fore, if both conditions are present, combined drug therapy is needed. ? 

The phenytoin should be discontinued if a skin rash appears (see Warnings 
section regarding drug discontinuation), If the rash is exfoliative, purpuric, or 
bullous, use of the drug should not be resumed. If the rash is a milder type 
(measies-like or scarlatiniform), therapy may be resumed after the rash has 








This bi-monthly publication is an invalu- 
able source of information on the latest 
developments. in medical computing 
technology. Produced by the AMA Com- 
puters Systems in Medicine Program, 
Computers and Medicine reports on the 
ways computer technology is used clini- 
cally and administratively in private prac- 
tices, hospitals, clinics, and medical 
societies. 

The format of Computers and Medi- 
cine emphasizes brief articles which 
convey the fundamental concepts in- 
volved in applications currently in use, 
as well as those in developmental and 
experimental stages. 

Plug into the medical computing infor- 
mation network; subscribe to Computers 
and Medicine today! 
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completely disappeared. If the rash recurs upon reinstitution of therapy, further 
phenytoin medication is contraindicated. 
Sr imc has been associated with anticonvulsant therapy, including 
phenytoin. 
Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 
has been reported. Phenytoin may also raise the blood sugar level in persons 
2 already suffering from hyperglycemia. 


Adverse Reactions. Gentral Nervous System: The most common manifesta- 
h tions encountered with phenytoin therapy are referable to this system. These 
. include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, , 
| insomnia, transient nervousness, motor twitchings, and headache have also Subscriber Services 
| American Medical Association 
| 535 N. Dearborn St. 
Chicago, IL 60610 


| wish to subscribe to Computers and 
Medicine for the period indicated be- 
low. Enclosed is my check (payable to 
AMA) for $. 


O 1 year subscription, 6 issues- 
$12 U.S. and U.S. Poss. 
O 2 year subscription, 12 issues 


been observed. These side effects may disappear with continuing therapy at a 
reduced dosage level. 

Gastrointestinal S tem: Phenytoin may cause nausea, vomiting, and consti- 
pation. ministration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

ument tem: Dermatological manifestations sometimes ac- 
compan y fever have included scarlatiniform or morbilliform rashes. A 
morbillilform rash (measles-like) is the most common; other types of dermatitis 
t are seen more rarely. Rashes are more frequent in children and young adults. 
Other, more serious forms which may be fatal have included bullous, exfoliative, 
or purpuric dermatitis, lupus erythematosus, and Stevens Johnson syndrome. 
_Hemopoietic System: Hemopoietic complications, some fatal, have occa- 
sionally n reported in association with administration of phenytoin. These 
have included thrombocytopenia, leukopenia, granulocytopenia, agranulo- 
cytosis, and pancytopenia. While macrocytosis and a pas anemia have 
occurred, these conditions usually respond to folic acid therapy. The occasional 











+ 
3 pee of peepeccoopeln —— the need to differentiate such a 
condition from other lymph gland pathology. ‘ay 
; Other: Gingival hyperplasia occurs frequently: this incidence may be reduced $20 U.S. and U.S. Poss. 
E by good oral hygiene including gum massage, frequent brushing and appro- 
priate dental care. Polyarthropat y and hirsutism occur occasionally. Hyper- Name. 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 
nodosa may occur and can be fatal. ZE 
PARKE-DAVIS pease 
Div of Warner-Lambert Co ; ; 
PD-JA-0145-1-P(8-80) Morris Plains, NJ 07950 USA City/State/Zip 
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MAKE YOUR MARK 
AND BE COUNTED... 


in tre upcoming American Medical Association’s Census of 
“Physicians’ Professional Activities.” 
The Census will arrive early in 1981 


WATCH FOR IT! 









Division of Survey & Data Resources 
American Medical Association 

535 North Dearborn Street 

Chicago, Illinois 60610 
312-751-6435 
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Gettinga goodjob . 




















Successful therapy means more than just freedom from seizures. 
It may also mean a better-paying job, improved grades, a driver's 
license, renewed social acceptability. In brief...a whole new life 
for your patients. 
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-  Agood job 
and a better life 





with 
Depakene. 


Valproic Acid 
Depakene is widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 
wath absence, and as a sole therapy in treating 
acsence alone. 


Depakene works well 


-r atypical clinical study; 10 of 17 cases of multiple 
se zures with absence achieved “excellent” results; and 
14 of 21 cases of absence alone achieved total 
remission. 


250 mg capsules, 250 mg/5 ml syrup = 
àbòott Laboratories, North Chicago, IL60064 1013378 








“cst common side effect is GI upset (this usually responds to temporary 
=o reduction). Most serious reaction is hepatic, with isolated fatalities 
iver function should be tested before therapy and frequently thereafter). 
) ~ešerence: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic | 
| Stuxiies in Patients with Absence Seizures, Acute and Long-term Studies, 
=pilepsy Research Foundation of Florida, Inc., 1979. 


sec overleaf for brief summary of prescribing information. 
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A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: DePakeNe (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
biil epileptic discharges without other detectable clinical signs. 

omplex absence is the term used when other signs are also present. 
aa FOR STATEMENT REGARDING FATAL HEPATIC DYS- 


CONTRAINDICATIONS: DEPAKENE (VALPROIC ACID) SHOULD 
NOT BE ADMINISTERED TO PATIENTS WITH HEPATIC DISEASE OR SIG- 
NIFICANT DYSFUNCTION. 

aca is contraindicated in patients with known hypersensitivity to 
the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as loss of seizure control, 
malaise, weakness, lethargy, anorexia and vomiting. Liver func- 
tion tests should be performed prior to therapy and at frequent 
intervals thereafter, especially during the first six months. 
However, physicians should not rely totally on serum 
biochemistry since these tests may not be abnormal in all in- 
Stances, but should also consider the results of careful interim 
medical history and physical examination. Caution should be 
observed when administering DEPAKENE to patients with a prior 
history of hepatic disease. Patients with various unusual con- 
genital disorders, those with severe seizure disorders accom- 
panied by mental retardation, and those with organic brain dis- 
ease may be at particular risk. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. In 
some cases, hepatic dysfunction has progressed in spite of dis- 
continuation of drug. The frequency of adverse effects (particularly 
elevated liver enzymes) may increase with increasing dose. Therefore, 
the benefit gained by increased seizure control by increasing the dosage 
must be weighed against the increased incidence of adverse effects 
sometimes seen at higher dosages. i 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day gan to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS- 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic dysfunction: See CONTRAINDICATIONS 
AND WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 


ese incidences usually 


with 


and a better life 





Depakene. 


Valproic Acid 


recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruisin 
or a disorder of hemostasis/coagulation is an indication for reduction o 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be discontinued. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS upi 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. f 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
PEON for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
TA a PRODUCTION AND FERTILITY IN HUMANS IS 


ADVERSE REACTIONS: Since DePakene (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported, 


CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found most often in patients receiving com- 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia, headache, nystagmus, diplopia, 
asterixis, “spots before eyes“, tremor, dysarthria, dizziness, and incoor- 
dination have rarely been noted. Rare cases of coma have been noted in 
aphid receiving valproic acid alone or in conjunction with phenobar- 

ita 

Dermatologic: Transient increases in hair loss have been observed. 
Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hy- 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic acid 
inhibits the secondary phase of platelet aggregation. {See DRUG IN- 
TERACTIONS). This may be reflected in altered bleeding time. Bruising, 
hematoma formation and frank hemorrhage have been reported. Relative 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia and 
eosinophilia have also been reported. 

Hepatic: Minor elevations of transaminases (e.g., SGOT and SGPT) 
and LDH are frequent and appear to be dose related. Occasionally, 
laboratory test results include, as well, increases in serum bilirubin and 
abnormal changes in other liver function tests. These results may reflect 
potentially serious hepatotoxicity. (See WARNINGS). 

Endocrine: There have been reports of irregular menses and secondary 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurring in 
patients receiving DEPAKENE. . 

Metabolic: Hyperammonemia. (See PRECAUTIONS) 

Hyperglycinemia has been reported and has been associated with a 
fatal outcome in a patient with preexistent nonketotic hyperglycinemia. 


OVERDOSAGE: Overdosage with valproic acid may result in deep 
coma. 

Since DEPAKENE is absorbed very rapidly. the value of gastric evacua- 
tion will vary with the time since ingestion. General supportive measures 
should be applied with particular attention being given to the mainte- Y 


_ nance of adequate urinary output. 


Naloxone has been reported to reverse the CNS depressant effects of } 
DEPAKENE overdosage. Because naloxone could theoretically also reverse 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) is 
administered orally, The recommended initial dose is 15 mg/kg/day, in- 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures are 
controlled or side effects preclude further increases. The maximum 
recommended dosage is 60 mg/kg/day. If the total daily dose exceeds 
250 mg, it should be given in a divided regimen. 





The following table is a guide for the initial daily dose of DEPAKENE 
(valproic acid) (15 mg/kg/day) : 
Total Number of Capsules or 
Weight Daily Teaspoontuls of Syrup 
(kg) (Ib) Dose (mg) Dose?  Dose2 ~ Dose3 

10 - 24.9 22- 54.9 250 0 0 1 
25 - 39.9 55- 87.9 500 - 1 0 1 
40 - 59.9 88 - 131.9 750 1 i 1 
60 - 74.9 132 - 164.9 1,000 1 1 2 
75 - 89.9 165 - 197.9 1,250 2 1 2 





The frequency of adverse effects (particularly elevated liver — 
may increase with increasing dose. Therefore, the benefit gained by in 
creased seizure control by increased dosage must be weighed against the 
increased incidence of adverse effects sometimes seen at higher doses. 

A good correlation has not been established between daily dose, serum 
level and therapeutic effect, however, therapeutic serum levels for mast 
patients will range from 50 to 100 mcg/ml. Occasional patients may be 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of pheno- ‘ 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). \ 
Patients who experience G.I. irritation may benefit from administra- 
tion H the drug with food or by slowly building up the dose from an initial 

low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT 


HOW SUPPLIED: DepakeNe (valproic acid) is available as orange- 
colored soft peas capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and as a 

red syrup containing the equivalent of 250 mg valproic 

acid per 5 ml as the sodium salt in bottles of 16 ounces AgEOTT 
(NDC 0074-5682-16). 1013378R 
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Departments of Psychiatry/Neurol- 
ogy (Neurelozy/APsychiatry), Univer- 
sity of Rochester Medical Center, 
offerng combined program with two 
years’ residemey credit in each spe- 
cialty, followimg one or more years’ 
general medical training. Designed 
for highly qualified applicants, the 
pregram invowes one year each of 
intensive traiaing in psychiatry and 
neurology: twe years’ work in neuro- 
psychiatry. Carriculum designed to 
meet special mterests of each partic- 
ipamt, as wel as fulfilling essential 
training requirements. Emphasis 
placed on deveioping skills in de- 
scriptive behawioral analysis, psycho- 
pharmacology and neuropsychologi- 
cal assessmenr, in addition to clinical 
psychiatry ard meurology. Goal is 
integrated treatment and research of 
behavior disorders which are a result 
of disordered -antral nervous system 
function. Submit applications for 
positions in 1982 or 1983. For fur- 
ther informaion, contact Eric D. 
Caine, M.D., University of Rochester 
Medical Cente, 300 Crittenden Bou- 
levard, Racheste:, New York 14642; 
(716) 275-3578. 


in depth studies 
of the health care 


systems of Britain 


and France... 





Board eligible or certified Neuro- 
logist wanted for the adult neuro- 
logy section of a 147-physician, 
multi-specialty Clinic. In-depth ex- 
perience in EMG and/or evoked 
potentials preferred. EEG respon- 
sibility is adequately covered, this 
background not essential. Gun- 
dersen Clinic, Ltd. is in a progres- 
sive community with expanding 
university and private college. 
Population 50,000. Cultural and 
recreational facilities. Beautiful 
setting; good schools. Excellent 
pension program, no investment 
required. Service organization. 
Write: J. Michael Hartigan, M.D., 
Chairman, Personnel Committee, 
Gundersen Clinic, Ltd., 1836 
South Avenue, La Crosse, WI 
54601. 





OPENINGS 
RESIDENCIES 


Openings for rasident positions at the 
first and third year levels are avail- 
able at the University of Tennessee 
Center for the Health Sciences start- 
ing July 1982 in a three-year, fully 
accredited Neurology program with 
close clinical supervision in a large 
medical center. Training includes 
adult and pediatric neurology, neuro- 
radiology, neuropathology, psychia- 
try, EEG, EMG, and neuromuscular 
diseases. Additional training avail- 
able during elective time in evoked 
responses, sleep disorders, neuro- 
muscular disease, neuropathology 
and neuroendocrinology. Opportuni- 
ties for fellowship after completion of 
residency. Contact: Albert F. Heck, 
M.D., Chairman, Department of Neu- 
rology, University of Tennessee Cen- 
ter for the Health Sciences, 956 
Court Avenue, Memphis, TN 38163, 
Tel: (901) 528-5876. 





NEUROLOGY RESIDENCY 


PGY-2—two positions available— 
July 1, 1981 and July 1, 1982. 
Kaiser Foundation Hospital, Los 
Angeles. Approved for three years. 


how they 2perate 

and what hey mean 
to users and to people 
whe work in them. 


Intensive training in adult and 
child clinical neurology, neurora- 
diology, electro diagnostic tech- 
niques, psychiatry and neuropath- 
ology. Close supervision by full 





time-six  member-neurology staff 
in a 600 bed genera! hospital. 
Applicants must be graduates of 
an approved United States or 
Canadian Medical School or have 
a California license. For further 


These highly reacable, comprehen- 
sive studies, prepared by a London 
researc7 firm anc published by the 
American Mede«el Association, of- 
fer an opporturity to examine other 
systems organization, problems, 
and achievements. 

You! leain how and why the pre- 
sent systems evolved.. how they are 
financec. ..the “ange and quality of 
services availatie ..the training and 
distribution of medical personnel 
...and what effects each system has 
had upon the Fealth of the general 
population. 


Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health : i x 3 
care. information write: Kaiser Founda- 


Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA P.O. Box 821, 
Monroe,: WI 53566. The French 
Health Care System (OP-460) costs 
$3.50; the British Health Care System 
(OP-461), $7.50. The set is $10. 
Remittance must accompany order. 
Allow 4-5 weeks for delivery. 


tion Hospital, Sherwood Davidson, 
M.D., Neurology Residency Train- 
ing Program Director, 1526 North 
Edgemont Street, Los Angeles 
90027. 






















\ ` amantadine EK 
\ A simple addition 
~ that n may take him further 


-May produce a smoother response 
m When using levodopa drugs alone, daily variations in 
improvement sometimes occur. The addition of SYMMETREE 
to optimal doses of the levodopa drug may smooth ou. 
_ these day-to-day fluctuations, making life more comfortable. 





| capsules 


A 


» May help regain lost benefits 
For some patients, the doses of levodopa drugs 

required to maintain an adequate response to treatment 
~ may also be'responsible for troublesome side effects, 
.. necessitating a subsequent reduction in dosage, and an 

ultimate reduction in efficacy. Adding SYMMETREL to the 
| “lowered levodopa drug regimen may help to restore these 
$ jf losttherapeutic benefits. 


Rapid therapeutic response 
For the patient about to begin levodopa drug therapy, 
j - concurrent therapy with SYMMETREL can produce a rapic 
~~. therapeutic response, often within 48 hours. The dosage of 

AA SYMMETREL should be maintained at 100 mg once or twice daily, 
uf While the daily dose of the levodopa drug is gradually increased to 

_~ ac eve optimal benefit. 
Sv -Se the patient who is receiving high doses of other antiparkinson drugs, 
Bte “mtia dose of SYMMETREL is 100 mg daily. After one to several weeks at 
“103 Jmme once daily, the dose may be increased to 100 mg twice daily, if necessary. 


ety, 


Endo Laboratories, Inc. s 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-Induced Extrapyram- 
idal Reactions. SYMMETREL® (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism. drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
cation. Itis indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
SYMMETREL is less effective than levodopa (-)-3-(3,4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions, there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other “seizures” should be ob- 
served closely for possible increased seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL 

Patients with Parkinson's disease improving on SYMMETREL should resume 
nofmal activities gradually and Cautiously, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day, about 12 times the recommended human dose, but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose 

NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experienced a par- 
kKinsonian crisis. i.e.. a sudden marked clinical deterioration, when this medication 
was suddenly stopped. The dose of antichoinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently, 

The dose of SYMMETREL may need caretul adjustment in patients with renal 
impairment, congestive heart failure, peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine. it 
may accumulate when renal function is inadequate 

Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequen'ly occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive episodes, 
psychosis. and urinary retention. Rarely convulsions. leukopenia, and neutrope- 
nia have been reported 

Other adverse reactions of a less serious nature which have been observed are 
the foliowing: hallucinations, confusion, anxiety and irritability; anorexia, nausea, 
and constipation; ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache; dyspnea: fatigue. insomnia, and a sense of weak- 
ness. Infrequently. skin rash. slurred speech. and visual disturbances have been 
observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone. SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs, After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary, 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 
SYMMETREL for several weeks, followed by reinitiation of the drug, may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary. 


Dosage for Concomitant Therapy 
Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL 
Dosage for Drug-Induced Extrapyramidal Reactions: 
Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit trom an increase up to 300 mg daily in 
divided doses 
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NEUROLOGY 
RESIDENCY POSITIONS 
—JULY, 1982 


The Department of Neurology at 
the University of Minnesota in- 
vites applications for admission 
to the Neurology Training Pro- 
gram beginning July, 1982. 
Qualified candidates will enter at 
the PG-2 level. The three year 
program provides comprehen- 
sive training in clinical neurology 
under a large full-time academic 
faculty. Elective training periods 
in related subspecialty areas and 
participation in a wide variety of 
established research programs 
are also available. Special pro- 
grams can be arranged for candi- 
dates with clinical or research 
training beyond the PG-1 year. 
Letters of inquiry should be sent 
to: Neurology Training Program 
AR, Department of Neurology, 
University of Minnesota Hospi- 
tals, Minneapolis, Mn. 55455. 
Phone calls (collect) may be 
directed to: Dr. Arthur Klassen, 
Director, Division of Adult Neuro- 
logy at (612) 373 8790. 





OPENINGS 
FELLOWSHIP 


An opening for a Neuromuscular 
Disease Fellow is available July 1, 
1982 at the University of Tennes- 
see Center for Health Sciences. 
Excellent clinical experience with 
training in electromyography and 
muscle histochemistry. Facilities 
include laboratories for histo- 
chemistry and electromicroscopy 
and an electrophysiology laborato- 
ry with computer analysis of EMG, 
SFEMG and evoked responses. 
Training in clinical research and 
opportunities for basic research 
are provided. Contact: Albert F. 
Heck, M.D., Chairman, Depart- 
ment of Neurology, University of 
Tennessee Center for the Health 
Sciences, 956 Court Avenue, Mem- 
Ay TN 38163, Tel: (901) 528- 
5876. 








Orig nal Contributions 


St Lows Encephalitis 


Quantita-ive Histologic and Immunofluorescent Studies 


Marce'ino C. eyes, MD; Jared J. Gardner, MD; Jack D. Poland, MD; Thomas P. Monath, MD 


® Using tectmiaues of stereology, we 
measured the severity of lesions in ten 
cases of acute St Louis encephalitis (SLE) 
from the 1975 =pidemic in northern Illi- 
nots. Perceniag= cffractional volume and 
numerical profile censity on area (N/A) of 
cellular nodules and N/A of blood vessels 
with perivascuar infammatory cellular 
infiltretion we-= significantly correlated in 
17 anatomic t=sjoas of the CNS. Ranking 
of the severity of lesions in these regions 
agreed with subjective estimates of other 
cases of SLE immunrnofluorescent tests 
establishec the presence of SLE viral anti- 
gen in cell becies of neurons. Our find- 
ings contribu® to 5etter understanding of 
the petholegy @ SLE n man. 

(Arch Neural 931 ;38:329-334) 


Thre histopachelog:c changes of St 

Louis enzephalitis (SLE) in man 
have been reported n cases from sev- 
eral epidemies'-* and elsewhere.*° In 
this article, we present quantitative 
histologic sad immunofluorescent 
studies of cases frem the 1975 epi- 
demie of SES in northern Illinois. Our 
results prowce a basis for further 





Aecepied for sutilieatioa Sept 18, 1980. 

Prom the Desantment of Pathology, Division 
of Neurepatioicey, Mount Sinai Hospital, Chica- 
go (Dr Reyes), te Viral Immunology Branch, 
Centers for Disease Control, Atlanta (Dr Gard- 
ner); and the “etor Borne Disease Division, 
Centers for Diese Control, Fort Collins, Colo 
(Drs Poland anc Monath). 

Read in part sefore the joint annual meeting 
of The College af american Pathologists-Ameri- 
cas Society of Glinival Pathologists, Atlanta, 
March 25, 1980. 

Reprint requests to Department of Pathology, 
Meant Sinai He=sital, Chieago, IL 60608 (Dr 
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histopathologic studies of SLE in 
man. 


MATERIALS AND METHODS 


The brains and spinal cords of 14 
patients who died of acute SLE during the 
epidemic in northern Illinois in 1975 and of 
another patient who died of intracerebral 
hemorrhage seven months after she recov- 
ered from acute SLE comprised the patho- 
logic basis of the study. Table 1 gives the 
age, sex, date of onset and duration of 
illness, and results of serologic, immuno- 
fluorescent, and viral isolation studies. All 
patients had become comatose except for 
patient 15; pleocytosis of CSF was found in 
all except patient 12, who did not have a 
spinal tap. We considered patients 1 to 11 
and patient 15 to have proven and patients 
12, 13, and 14 to have presumptive cases of 
SLE. 

Materials for histologic studies (M.G.R.) 
were received in. several forms: (1) formal- 
dehyde-fixed slices or blocks of brain tissue 
and spinal cord; (2) paraffin-embedded 
blocks; (3) 4- to 6-~m-thick hematoxylin- 
eosin (HE)-stained and unstained serial or 
step sections mounted on glass slides; or (4) 
combinations of the above. For immuno- 
fluorescent studies (J.J.G.) brain tissue was 
removed aseptically at the time of autopsy 
and was frozen, stored, and shipped in dry 
ice. 

In the qualitative histologic study, we 
described cellular nodules (CNs), blood ves- 
sels with perivascular cuffing or infiltra- 
tion of inflammatory cells (PVIs), other 
tissue changes, neuronal cell-body altera- 
tions, and other lesions. 

In the quantitative histologic study, we 
modified techniques of stereology for elec- 
tron microscopy by using serial or step HE- 
and myelin-stained sections instead of 
electron micrographs. We subdivided the 
brain and spinal cord into 17 anatomic 
regions (Table 2) and determined their 
section area by point counting on myelin- 


stained sections projected to a grid at a 
magnification of x20. Next, we counted 
the number of CNs and PVIs in the ana- 
tomic region in HE-stained serial or step 
sections and divided the number of CNs or 
PVIs by the section area to obtain the 
numerical profile density an area (N/A) of 
the lesion, which we expressed as number 
per square centimeter of section area. 

We also determined the percent of frac- 
tional volume (FV) of CN as follows: We 
traced the boundary of CNs on plain white 
paper at a magnification of x48 or X115 
through a microscope drawing attachment. 
The CN area was obtained by point count- 
ing; the area of CN was divided by section 
area of anatomic region te find FV, which 
was multiplied by 100 to get percent of FV. 
Scores of N/A of CN and PVI and percent 
of FV of CN from each case and from 17 
anatomic regions were tested for correla- 
tion using standard statistical tests. 

In the immunofluorescent studies, fro- 
zen sections were cut at 6 „m in a cryostat 
and were air dried. Sections were then 
reacted directly with fluorescein-labeled 
antibodies (FA) to SLE, which were 
obtained from the ascitic fluid of mice that 
were hyperimmunized by repeated injec- 
tions of THB-28 strain of SLE virus. Glob- 
ulin precipitation and fluorescein-isothio- 
cyanate labeling of globulins were done 
using techniques similar te those described 
by Tzianabos et al. Control serial sections 
were reacted with unlabeled antibodies to 
SLE that had been adsorbed with high 
titers of SLE virus prior to direct FA 
reaction. Sections of hamster brains with 
experimental SLE were also used as posi- 
tive controls. 


RESULTS 
Qualitative Changes 


Inflammatory Lesions.—All proven 
and presumptive cases of SLE showed 
perivascular cuffing or infiltration of 
lymphocytes (Fig 1), histiocytes, plas- 
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Table 1.—Clinical and Laboratory Findings From 15 Autopsied Subjects 
With St Louis Encephalitis* 


Duration 
Case Age, of Disease, Date of 
No. yr Sex Days Onset Serology FA SMI Remarks 
9/1/75 Negative + + Alcoholic 
8/26/75 Confirmed + + Left ventricular hyper- 
trophy 
9/5/75 Negative + + Alcoholic, carcinoma of 
larynx, cobalt radia- 
tion 
23 8/23/75 Negative + Hypertensive, chronic 
duodenal ulcer 
13 8/10/75 Negative — Left ventricular hyper- 
trophy 
LEA 8/16/75 Negative — Hypertensive, duodenal 
ulcer 
12 8/29/75 Confirmed — ND Hypertensive, right 
hemiparesis 
24 8/30/75 Confirmed — — Hypertensive, diabetic, 
right hemiparesis 
9/6/75 Confirmed ND ND Hypertensive, chronic 
cholecystitis, frac- 
ture, femur, bilateral 
9/6/75 Confirmed ND ND Alcoholic 
8/14/75 Confirmed "Respirator brain” 
8/23/75 HI titer, ND ND 
1:20 
9/5/75 HI titer, — Chronic mitral valvulitis y F ae x 
1:40 and left ventricular hy- Fig 1.—Perivascular infiltration of lympho- 
pertrophy cytes in cerebral subcortical white matter 
9/10/75 CF, 1:8 ND — Juvenile diabetic (hematoxylin-eosin). 
9/1/75 Confirmed ND ND Hypertensive, diabetic, 
intracerebral hemor- 
rhage 





*Key to abbreviations: FA, fluorescent antibody test; SMI, suckling mouse inoculation test; HI, 
hemagglutination inhibition test; CF, complement-fixation test: confirmed, fourfold rise or fall of HI or 
CF titers; ND, not done. 


Table 2.—Ranking of Severity of Cellular Nodules and Perivascular Infiltration of 17 Anatomic Regions in Ten Cases of 
Acute St Louis Encephalitis 


Perivascular Infiltration, 
Cellular Nodules, Mean + SEM Mean + SEM 
Total Area, —_—_. 
Anatomic Region N/A, sq cm* % of FV} N/A, sq cm 


Sumetante nigra 138.9 + 69.6 7.75 + 2.76 38.7 + 11.2 
Locus ceruleus 6 0. 16 + 0. 18 = + 08 23. sz + 15; 0 
Inferior olives 8 + 0.32 + .10 
Thalamus 7 
Midbrain $ 1.47 + 4 14.2 + 5.0 
Medulla 9 188 = 10.8 + .04 7.3+28 
Cerebellar cortex Ug 11.77 0.23 + .0 
Basis pontis ; 150 2 + 12.4 
Pontine tegmentum A 11.9 + 5.8 0.06 = + 03 
Basal ganglia h : i 0.06 + .04 
` Cerebral cortex h $ k 0.03 + .02 
Cerebral white matter 
Cerebellar white matter 
Spinal white matter 
Otherst 
*N/A indicates numerical profile density on area. 


t% of FV indicates percent of fractional volume. 
{ Corpus callosum, fornix, internal and external capsules, optic tracts, anterior commissure, and fimbria. 


1 
2 
3 
4 
25.8 + 14.1 0.51 + .23 19.6 + 10.5 5 
6 
7 
8 
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ma ells, snd zare polymorphonuclear 
leukocytes areand venules, veins, ar- 
tericlas, end small arteries of neu- 
ral marenchyma Inflammatory cells 
areund larger blood vessels usually 
appeared confined to the perivascular 
space. In comtrast, histiocytes and 
oceas onally m=utrophils around some 
capillaries rarely infiltrated the neu- 
ropile. In the subarachnoid space, all 
eases showed histiocytes or lympho- 
cytes in the immer layers of leptomen- 
inges (Pig 2) but perivascular infil- 
tratiam wes absent in cases 2, 4, 7, 12, 
and 14. 

Scattered azout in gray and white 
matter of all cases were activated 
micrsglial cells with elongated, 


twisted, wavy, or curved nuclei (rod 
cells (Fig 3, 4; arrows). Rod cells in 
tight clusters. by themselves or with 
histiscytes, olgzedendrogliocytes, as- 





Fig 2—Leptomeningea! inflammatory cel- 
lular infiltretiom of hippocampal sulcus 
(hematoxylin-eosin). 


trocytes, and occasionally with neutro- 
phils or lymphocytes, formed what 
have been called glial nodules, glial 
knots, glial stars, microglial nodules, 
or glial shrubs. However, we preferred 
to call these cell clusters “cellular nod- 
ules,” which Nieberg and Blumberg’ 
have proposed as a “more noncommit- 
tal term.” The size of CNs varied from 
small ones made up of few rod cells 
(Fig 3, A and C) to those with many 
other cells (Fig 3, D to F). Larger CNs 
had necrotic centers (Fig 4, left) and 
sometimes coalesced to form necrotiz- 
ing lesions resembling infarctions 
(Fig 4, center). Cellular nodules were 


Sei 
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often round, but some were elongated 
and some were branched following the 
dendritic arborization of Purkinje’s 
cells of the cerebellum (Fig 4, right). 
Rarefaction necrosis was present in 
the substantia nigra of ease 8, cerebel- 
lar cortex of case 2, and insula of case 
3. Loosening of tissue** was some- 
times seen along capillaries and small 
venules, particularly in anatomic re- 
gions with many CNs. 

Degeneration of neuronal cell 
bodies was found almost always in or 
near CNs of gray matter (Fig 5, top). 
Away from CNs, we saw a few neu- 
rons that appeared chromatolytic. In 


* % Yi Ogee 
PESE Lin Sn SD 





Fig 3.—Rod cells in cerebral cortex (arrows) (A); clusters of rod cells in cerebral cortex 
(B) and cerebral subcortical white matter (C); and larger clusters of rod cells, histiocytes, 
and other cells of cerebral cortex (D, E, F). Note pale centers (hematoxylin-eosin). 


Fic 4.—Laroe cellular nodules in thalamus (left); coalescence of cellular nodules forming necrotizing lesion resembling 
infarction ir substantia nigra (center); and cellular nodules in molecular layer of cerebellar cortex (right) (hematoxylin- 


eosin). 
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Fig 5.—Degenerating cell body of neuron 
(arrow) in cellular nodule of cerebral cor- 
tex (neuronophagia) (top) (hematoxylin- 
eosin); apple-green fluorescence of nerve 
cell body (bottom) (direct fluorescein- 
labeled antibody reaction). 


most sections of cerebral cortex and 
in some of the subcortical nuclear 
groups, there were small dark neurons 
that we considered to be the result of 
handling of the brain at autopsy" 
rather than of SLE itself. We saw no 
nuclear or cytoplasmic inclusions sug- 
gesting viral particles. 
Noniriflammatory Lesions.—Org.a- 
nized infarctions (lacunes) øf cerebral 
subcortical white matter and deep 
nuclei were present in cases 1, 2, 7, 8, 
10, 18, and 14. Case 11 had an organiz- 
ing thrombus of the superior sagittal 
sinus, diffuse eosinophilia of neuropile 
with perivascular hemorrhages and 
polymorphonuclear leukoecytie infil- 
tration, and many shrunken neuronal 
cell bodies with eosinophilic cytoplasm 
and pyknotic nucleus. Grossly, the 
brain was described as large, swollen, 
and extremely soft. We considered 
these changes to be consistent with 
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Table 3.—Severity of Cellular Nodules and Perivascular Infiltration in Ten 
Cases of Acute St Louis Encephalitis 


Section Area, 


*N/A indicates numerical profile density on area. 





Perivascular 
Infiltration 


Cellular Nodules 


o~—_—YeQOQGYwe T 
N/A, sq cm* 


% of FV} 


0.03 
0.04 


+% of FV indicates percentage of fractional volume. 


respirator brain.'* Nonetheless, in- 
flammatory lesions indicative of SLE 
were present in case 11. 

Neuritic plaques, with hyaline ma- 
terial in the center and showing opti- 
cal properties of amyloid, were nu- 
merous in the neocortex and hippo- 
campus of cases 2, 3, and 6. In these 
cases, as well as in case 12, pyramidal 
neurons in the hippocampus also 
showed neurofibrillary tangles and 
granulovacuolar degeneration. Eosi- 
nophilic hyaline inclusions of nucleus 
of pigmented neurons (Marinesco’s 
bodies) were present in substantia 
nigra of case 1. 

Recovered Patient.—The findings 
from the patient who died seven 
months after recovering from acute 
SLE (case 15, Table 1) consisted of a 
large encapsulated hematoma of the 
lateral basal ganglionic region and 
small lacunes of the base of the pons. 
Substantia nigra showed reactive as- 
trocytosis and slight loss of pigmented 
neurons. No Lewy body inclusions or 
neurofibrillary tangles were present 
in the subtantia nigra. Inferior oli- 
vary nuclei had two cellular nodules, 
and in the red nucleus there were two 
venules with perivascular round-cell 
infiltration. 


Quantitative Studies 


Ten proven cases of acute SLE 
(cases 1 to 10, Table 1) comprised the 
quantitative studies. Case 11 was 
excluded because of the additional 
findings of respirator brain. 

Arithmetic means of N/A of CN 
and PVI and percent of FV of CN of 
17 anatomic regions of brain and spi- 
nal cord (Table 2) were positively cor- 
related: N/A of CN and N/A of PVI, 
r = .797, P< .001; N/A of CN and 
percent of FV of CN, 7 =.781, 


P < .005; and N/A of PVI and percent 
of FV of CN, r = .680, P < .01. 

Ranking of severity of CN and PVI 
in 17 anatomic regions is shown in 
Table 2. Midbrain was available only 
from coronal sections of thalamus and 
mesodiencephalic regions in cases 1, 2, 
4, and 10 and, therefore, had dispro- 
portionately large section area of sub- 
stantia nigra and higher scores than 
cases 4 and 8 and the mean scores of 
all cases combined. No midbrain was 
assigned to case 2 because, other than 
substantia nigra, we could not tell the 
rest of rostral midbrain from dien- 
cephalon. Scores for medulla and pon- 
tine tegmentum included lesions from 
inferior olives and locus ceruleus. Bas- 
al ganglia included caudate nucleus, 
putamen, globus pallidus, amygdala, 
and claustrum. Cerebellar white mat- 
ter of cases 2, 5, and 8 included por- 
tions of dentate nucleus. 

Composite scores of N/A of CN and 
PVI and percent of FV of CN for ten 
cases were obtained by adding the 
number of CNs and PVIs and areas of 
CNs of various anatomic regions of 
each case and dividing the sums by the 
total section area of each case. Scores 
of each case were positively corre- 
lated: N/A of CN and N/A of PVI, 
r = .660, P < .05; N/A of CN and per- 
cent of FV of CN, r = .863, P < .01; 
and N/A of PVI and percent of FV of 
CN, r = .686, P< .05. 

Table 3 shows composite scores of 
each of the ten cases. Severity of CNs 
and PVIs did not correlate with age, 
sex, onset of SLE in August or Sep- 
tember, duration of illness, results of 
serologic, immunofluorescent, or viral 
isolation studies, or presence of asso- 
ciated hypertension and/or left ven- 
tricular hypertrophy, chronic alcohol- 
ism, or other chronic diseases shown in 
Table 1. 
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Immunciluorescent Studies 


In siz of tem cases (Table 1), distinc- 
tive, finely gmanular apple-green fluo- 
rescen@ was seen in the perikaryon of 
some neuron. (Fig 5, bottom). This 
fluorescence Giffered from the yellow- 
brown auteluorescence of lipofuscin 
in neuronal perixaryon, and the reac- 
tion was blecsed by pretreating sec- 
tions with umeenjugated antibodies 
agairst SLE. Ne viral antigens were 
detected by tais test in other cells of 
the meurooil2 er perivascular spaces. 


SOMMENT 


The sewerity of lesions in various 
anatcmec rexons of our cases com- 
pares well wth other authors’ esti- 
mates ef thew cases. Table 4 shows 
scores anc rarkimg of lesions in eight 
cases-of memipgoencephalitis from the 
1933 3t Leus epidemic and our cases. 
Weil, whe greded lesions as 1+, mild; 
2+, nederste; and 3+, severe, ob- 
tained his scores by dividing sums of 
plus narks “om anatomic region by 
the rumber ef slides and cases. To 
rank hē nine anatomic regions, we 
used the sum af his scores of CNs and 
PVIs Ia cœur esses, we used combined 
scores dË eeresral cortex (shown with 
a dagger n Tabie 4) because in most 
slides we ceud not tell from which 
lobe the seston of cerebral cortex 
origiratec. We also compared basal 
ganglia wtk Wels striatum because 
we dd net kmow what he included 
with his stmetum. Ranking of ana- 
tomic reginors ef our cases was based 
on severity of N/A of CN. Although 
obtainee Cifierently, scores and rank- 
ing of sewerity of lesions in various 
anatami rezons of Weil’s and our 
cases were smailar. 

In 166 Sezuki and Phillips‘ re- 
ported the severity of microglial reac- 
tion i? 5 cases of meningoencephali- 
tis from -he 1954 SLE epidemic in 
Houstor. Tam= 5 shows the scores of 
their cases teat we obtained from 
summation ef plus marks of anatomic 
regioas divaled by the number of 
cases, as shewn from their estimates 
using 2 method similar to Weil’s,' 
which they presented in their Table 2. 
Scores amd ranking of severity of 
lesion ia them eases and our cases 
were sinikr 

The estimates of Haymaker et al’ of 
the severity o lesions in 14 anatomic 
regions of 12.cses of SLE and N/A of 
CN > ter camparable anatomic 
regieas o eur cases are shown in 
Table 6. Ther estimates and ranking 
of severity cf lesions were similar to 
our cese. 

Several otf=r authors have esti- 


Arch Meurai—v/i 38, June 1981 


Table 4.—Comparison of Severity of Lesions in 1933 St Louis and 1975 
Northern Illinois St Louis Encephalitis Epidemics 


St Louis Epidemic, 1933' 


AMM 
Perivas- 
Anatomic Cellular cular 
Regions Nodules Infiltration 
Midbrain 2.5+ 2.3+ 


Thalamus 


Ranking 


Medulla 


Central 
cortex 


Striatum 


Temporal 
cortex 


Cerebellum 1.2+ 
Frontal 
cortex 1.3+ 


*N/A indicates numerical profile density on area. 
+See text for explanation. 


Northern Illinois Epidemic, 1975 


Perivas- 
Cellular cular 
Nodules Infiltration 
(N/A, (N/A 
sq cm)* sq cm) 
23.8 14.2 


Table 5.—Comparison of Severity of Lesions in 1964 Houston and 1975 
Northern Illinois St Louis Encephalitis Epidemics 


Houston Epidemic, 1964‘ 


oA 
Microglial 
Reaction 


Anatomic 
Regions 


Midbrain 
Spinal cord 


Ranking 


Diencephalon 
Cerebrum 


*N/A indicates numerical profile density on area. 


Ranking 


Northern Illinois Esidemic, 1975 


e—_—_—_—_—_—_— 


Cellular Nodules 
(N/A, sq cm)* 


Table 6.—Comparison of Severity of Lesions of 12 Cases of St Louis 
Encephalitis and Cases From 1975 Northern Illinois Epidemic 


Haymaker et al,’ 1958 
AM 
Lesions, 
Estimate 


Anatomic 


Regions Ranking 


Substantia nigra 
Thalamus 
Spinal gray matter 


Cerebellar cortex 


Floor of 4th 
ventricle 


Dentate nucleus 


Hypothalmus 


Mesencephalic 
tegmentum 


Pontine 
tegmentum 
Reticular formation 
Base of pons 
Inferior olives 


Cerebral cortex 


Cerebral white 
matter 


*N/A indicates numerical profile density on area. 


Chief sites 
Chief sites 
(Similar to Japa- 
nese B) 
Shares heavily 


Less common 
Less common 


Less common 

Less severe, less 
common 

Less severe, less 
common 

Less severe, less 
common 

Less severe, less 
common 

Less severe, less 
common 

Less severe, less 
common 

Rather little 
affected 

Only now and 
then 


Northern Illinois, 1975 


Cellular Nodules 
(N/A, sq cm)* 
138.9 
25.1 

95.5 
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mated the severity of lesions in ana- 
tomic regions of their cases. Finley 
and Hollister reported lesions as “pri- 
marily or sparsely involving” ten ana- 
tomic regions in one case of SLE. 
McCordock et al? described severe or 
mild lesions in five anatomic regions 
of their 63 cases from the 1933 St 
Louis epidemic. Nieberg and Blum- 
berg graded lesions in seven ana- 
tomic regions as severe or mild to 
moderate. Shinner* mentioned five 
anatomic regions where lesions were 
“found” or “found in particular” in 
four cases from the 1959 and 1961 St 
Petersburg epidemics. Leech and Har- 
ris’ noted widespread or few altera- 
tions in five anatomic regions of a 


1. Weil A: Histopathology of the central ner- 
vous system in epidemic encephalitis (St Louis 
epidemic). Arch Neurol Psychiatry 1934;31:1139- 
1152. 

2. McCordock HA, Collier W, Gray SH: The 
pathologic changes of the St Louis type of acute 
encephalitis. JAMA 1934;103:822-825. 

3. Shinner JJ: St Louis virus encephalomyeli- 
tis. Arch Pathol Lab Med 1963;75:309-322. 

4. Suzuki M, Phillips CA: St Louis encephalitis. 
Arch Pathol Lab Med 1966;81:47-54. 

5. Leech RW, Harris JC: The neuropathology 
of western equine and St Louis encephalitis: A 
review of the 1975 North Dakota epidemic, 
abstracted. J Neuropathol Exp Neurol 1977; 
36:611. 

6. Finley KH, Hollister AC: Western equine 
and St Louis encephalomyelitis. Calif Med 
1951;74:225-229, 

7. Haymaker W, Lewis KR, Schwarz E: Pathol- 
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Dakota epidemic. These authors’ esti- 
mates were comparable to our mea- 
surements of the severity of lesions of 
various anatomic regions of our cases 
of SLE. 

Aside from clearly showing the 
variation of severity of lesions in ana- 
tomic regions of the CNS of man, 
quantitative measurements can also 
be used to compare severity of lesions 
in different cases of SLE in man. This 
can be done by using composite scores 
as we did for our cases (Table 3) or 
possibly by using “indicator” centers 
similar to those proposed by Nathan- 
son et al for experimental group B 
virus encephalitis of monkeys. We 
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case of SLE from the 1975 North 









believe, however, that we need more 
cases to measure to test the validity of 
“indicator” centers for SLE in man. 

In experimental SLE in animals, 
electron microscopy has shown that 
the virus primarily attacks nerve cell 
bodies of suckling mice, and that 
inflammatory lesions similar to those 
of man appear later in the course of 
the infection and only minimally so.** 
Our finding of SLE viral antigen in 
cell bodies of neurons is the first 
direct histologic proof that SLE 
infects nerve cells of man and adds 
another similarity between experi- 
mental SLE and SLE in man. 
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Choreoaeanthocytosis 


Clues to Clinical Diagnosis 


Tetsuo Sakai, MD; Shir Mawatari, MD; Hiroshi Iwashita, MD; Ikuo Goto, MD; Yoshigoro Kuroiwa, MD 


® Acanthocytosis,tongue-biting, dener- 
vation of ‘he peripheral nerves, and 
increased levels of serum creatine phos- 
phckinase were common in four cases, 
three familial and ene sporadic, of cho- 
reoacanthocytesis, but were not seen in 
eight cases efiHuntington's disease. Men- 
tal deterioration was minor and serum 
B-lipepreteir levais were normal in this 
syndrome. Autosomal recessive inheri- 
tance is likely in chereoacanthocytosis, if 
it is a genetic disease. 

(Arci Neusat 198° :38:335-338) 


here have been s2veral reports of a 
familial disonder characterized by 
progressive chorea and erythrocyte 
acanthecytosis, without deficiency of 
serum #-lipeproteim.'* This syndrome 
differs fror Bassen-Kornzweig syn- 
drome m many features." The princi- 
pal neurological features, age at onset, 
and hereditary patterns in some fam- 
ilies are similar to those associated 
with Huntington's disease. Moreover, 
neuropatholegical changes of the 
braia in a case of this syndrome have 
been reported to be identical to those 
of Euntimgton’s disease.’ Therefore, 
the nature of thisclinical entity is still 
obscure. 
We have examined four additional 
cases of progressive cherea associated 
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with acanthocytosis. This led us to 
reconsider a number of patients with 
Huntington’s disease. The aim in this 
study is to determine if the clinical 
and routine laboratory features allow 
differentiation of this syndrome from 
Huntington’s disease. 


MATERIALS AND METHODS 


Tentative diagnostic criteria for the 
choreoacanthocytosis syndrome consisted 
of chronic progressive choreic movements 
and presence of more than 10% acantho- 
cytes in peripheral RBC samples. Because 
RBC samples from 30 healthy adults had 
less than 1% acanthocytes, we tentatively 


defined more than 10% acanthocytes as 
acanthocytosis. Three cases from one fami- 
ly and one sporadic case met this criterion. 
Clinical findings from one of the familial 
cases were reported earlier.’ Criteria for 
the diagnosis of Huntington’s disease in 
this study consisted of a family history of a 
similar disorder, chronic progressive cho- 
rea of adult onset, and dementia. Eight 
cases from each family were considered. 
All patients were examined by us. 


RESULTS 
Inheritance 


Clinical and laboratory summaries 
are given in Tables 1 and 2. In the 
present family, choreoacanthocytosis 


Table 1.—Clinical Features of Choreoacanthocytosis 
and Huntington's Disease* 


Choreoacanthocytosis 


Patient 


n 


Huntington’s Disease 
(n = 8) 


Age, yr 40-53 


3 
Age at onset, yr 2 30-46 


1 2 3 4 
i 8 31 47 37 
9 28 27 34 

+ + — 


Family history + 


Dementia (IQ) 
Facial grimacing 
Oral dyskinesia 
Dysarthria 


—(88) = 
++ 
++ 
++ 


Chorea, hands 

Chorea, legs 

Muscle tonus of limbs 
Muscle atrophy of limbs 


Muscle stretch reflexes 
Upper limbs 


Lower limbs 
Superficial sensation 


++ 
++ 
++ 


= —(90) 
++ ++ 
+ + ++ 
++ 


+ (> 60) 

+~+ ++ 

+~ + 
++ 





*Key to abbreviations is as follows: —, absent; +, present; + +, markedly present or increased; ¥ , 
hypotonic; N, normal; and IQ, Wechsler Adult Intelligence Scale score. 
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Table 2.—Laboratory Features of Choreoacanthocytosis and Huntington’s Disease* 


Choreoacanthocytosis 


Patient 


WBC, x 10?/cu mm 
Platelets, x 10*/cu mm 
RBC, x 10‘/cu mm 
Hemoglobin, g/dL 
Hematocrit, % 
MCV 
MCHC, pg/dL 


Acanthocytes, No./1,000 300-800 
RBCs 


SGPT, units/L 20-129 
SGOT, units/L 14-141 
SLDH, mU/mL 125-363 


Serum creatine 
phosphokinase, mU/mL 130-1,000 


Serum 
B-lipoprotein, mg/dL 


Cholesterol, mg/dL 


Electromyogram 


MNCV 


500-800 


45 
28 
171 


170 


200-380 


75 
90 
175 


Huntington's Disease 


(n = 8) Normal Values} 


47-120 40-100 


10-30 10-45 


319-455 380-530 


11.0-15.0 12-18 
26-44 35-50 
86-109 89-95 
30-38 29-35 


120-190 0-24 < 10 in 30 normal 


adults 
22 15-37 8-45 
18 12-35 8-45 
150 125-225 100-225 


30-50 5-50 


200-500 180-500 
135-266 150-300 


N (five patients were 
examined) 


N (five patients were 
examined) 





*Key to abbreviations is as follows: MCV, mean corpuscular volume (measured in femtoliters); MCHC, mean corpuscular hemoglobin content; SLDH, 
serum lactic dehydrogenase; MNCV, motor nerve conduction velocity; Neur, neurogenic changes; and N, normal. 


Normal values of Central Laboratory of Kyushu (Japan) University Hospital. 


Pedigree of familial cases, indicating autosomal recessive pattern of inheritance. 
Numbers in parentheses indicate age, in years; asterisk, acanthocyte count, in percent; 
CPK, serum creatine phosphokinase activity, in microunits per milliliter; square, male; 
circle, female; closed squares and circles, neurologically affected; squares and circles 


with slash, examined; plus sign, dead. 





Age at examination, yr 
Sex 

Age at onset, yr 
Inheritance 
Consanguinity of parents 
Dementia 

Convulsions 

Orofacial dyskinesia 
Chorea of limbs 
Tongue or lip biting 
Muscle wasting 

Muscle stretch reflexes 
Superficial sensation 


(47) (46) «9.2 (44) (38) (32) (29) 
390 *80.0 *80.0 *0.5 
CPK 378 CPK 1,000 CPK 196 


(17) l 


4) (17) (12) 
*O *O 
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Acanthocytosis 
Serum 


creatine phosphokinase 


Electromyogram 


Distal 


+| 


Abn 
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appeared i'n one female and three 
males of nme siblings who were born 
of = consanguineous marriage (Fig- 
ure) One afflicted brother died at age 
33 years and wes known to have had 
orofacial dyskinesia and choreic move- 
ments of the extremities. The parents 
are livina {in their 70s), and have 
neither neurological disorders nor 
acarthoey*esis. Choreoacanthocytosis 
was noted in only ene generation. 

The other patient with this syn- 
rome is ere of feur siblings whose 
parents were nat consanguineous. The 
patent has one healthy child, age 7 
years, and the patient’s father, 82 
years old, is living. Neither the child 
nor zhe father nad acanthocytosis or 
newrlogieca! symptcms. The mother of 
the patient died of heart disease at 
age 45 years, and she is reported to 
have hac ro neurological disorder. 
Three siblings af the patient are liv- 
ing end are repertedly healthy. 

Al patients with Huntington’s dis- 
ease in this study heve positive family 
histories of a similar disorder in at 
least one member cf a different gen- 
eration, suggesting autosomal domi- 
nant inheritance. 


Ctinicel Features 


Ages at oset of symptoms in the 
three familicl cases of choreoacantho- 
cytosis were unifermly in the late 20s; 
age at onset in the sporadic case was 
34 years. In the eight patients with 
Huntingten= disease, initial symp- 
toms appeared between ages 30 and 47 
years. 

A symptom at the onset in three of 
the feur patients with choreoacantho- 





| tr 


cytosis was orofacial dyskinesia, in- 
cluding tongue biting. The initial 
symptoms of the patients with Hun- 
tington’s disease were choreic move- 
ments of the extremities, which 
caused gait disturbance in some. 
Choreic movements of the extremi- 
ties and orofacial dyskinesia includ- 
ing grimacing and dysarthria were 
commonly seen in both groups. How- 
ever, orofacial dyskinesia was more 
marked than choreic movements of 
the extremities in patients with chore- 
oacanthocytosis, contrary to the pat- 
tern in those patients with Hunting- 
ton’s disease. Marked differences be- 
tween the two groups were noted with 
regard to dementia and tongue biting. 
The tongue biting that was caused by 
oral dyskinesia was one of the earliest 
and most common symptoms in all 
cases of choreoacanthocytosis, but no 
patient with Huntington’s disease bit 
his tongue despite the presence of 
orofacial dyskinesia. Decreased or 
absent muscle stretch reflexes were 
seen in three of the four patients with 
choreoacanthocytosis, but normal or 
increased reflexes were usual in Hun- 
tington’s disease. Superficial sensa- 
tion was grossly normal in all cases in 
both groups. 


Laboratory Data 


Except for acanthocytosis in all 
cases of choreoacanthocytosis, no con- 
sistent hematological abnormalities 
were found by routine examinations 
in the two disorders. Serum f-lipopro- 
tein and cholesterol levels in three of 
the four patients with choreoacantho- 
cytosis were low normal, but repeated 


Table 3.—Clinicai Summary of the Reported Cases of Choreoacanthocytosis* 





Aminoff Bird Kamakura et al’ Itoga 
Critchley et al _—_—_ OOOO et al® et al” 
2 59 62 48 34 27 50 
M M M M F M M 
20 58 56 27 20 20 36 
Auscrec? Awtorec? Autorec? Autorec Sporadic Sporadic Sporadic 
— — - + — + ~ 
— + — + + — —? 
- + + + + + + 
- + + + + + + 
+ = + ? + + ? 
—. Proximal Proximal Distal — Distal Distal 
— — — + + — + 
a N N N N N N 
= + + + + + + 
+ N t 4 t 
Abn Abn Abn Abn Abn Abn 


determinations in the two patients 
with this syndrome showed normal 
values. No consistent abnormalities of 
B-lipoprotein and seram lipid levels 
were found in patients with Hunting- 
ton’s disease. A remarkable difference 
between the two groups involved the 
level of serum creatine phosphokinase 
(CPK). All patients with choreoacan- 
thocytosis had an increased level of 
CPK, but seven patients with Hun- 
tington’s disease had normal values. 

Electromyography of the three pa- 
tients with  choreoacanthocytosis 
showed reduced interference patterns 
and giant complex accion potentials, 
suggesting neurogenic abnormalities. 
Electromyograpnic studies were done 
in five patients with Huntington’s 
disease, but none of the results were 
abnormal. Motor nerve conduction ve- 
locity was normal in all patients 
examined in both groups. Morphologi- 
cal study of the skeleta. muscles of the 
three patients with choreoacanthocy- 
tosis showed grouped atrophy of mus- 
cle fibers, indicating neurogenic 
changes. 

The following values were normal in 
three cases of chorecacanthocytosis 
and in four eases of Huntington’s 
disease: serological test results, serum 
ceruloplasmin, BUN, electrolytes, uri- 
nalysis results, and CSF protein and 
glucose. 


COMMENT 


Several characteristics distinct 
from Huntington’s disease were ob- 
served in the patients with progres- 
sive choreoacanthocytesis, viz, ery- 
throcyte acanthocytosis, an increased 


Present Cases 


38 31 47 37 
F M M M 
29 28 27 34 
Autorec Autorec Autorec Sporadic 
+ + + — 
+ Fa = a 
+ + + + 
+ + + + 
+ + + + 

— — Distal Distal 

+ _ — — 

N N N N 

+ + + 

4 4 $ 4 
Abn ae Abn Abn 


*Key te abbrvictions is es follows: autodom, autosomal dominant; autorec, autosomal recessive; + , present; — ‚absent; +, decreased; N, normal; 
increased; +, deceased; aon, neurogenic abnormalities; ?, not mentioned. 
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serum level of CPK, tongue biting, 
motor neuropathy, and minimum 
mental deterioration. The apparent 
tendency for orofacial dyskinesia to 
be more marked than choreic move- 
ments of the extremities was also 
observed in this syndrome. The family 
history in the family with progressive 
choreoacanthocytosis indicated auto- 
somal recessive inheritance of the dis- 
order. Four other families with chor- 
eoacanthocytosis have been reported 
previously.'” The family described by 
Bird et al’ is very similar to our family 
in that three patients were born of a 
consanguineous marriage, and the dis- 
order was seen in only one generation. 
Autosomal recessive inheritance is 
also likely in the families described by 
Critchley et al’ and Aminoff.' In the 
family described by Estes et al' and 
Levine et al, the inheritance seems to 
be autosomal dominant. In that fami- 
ly, however, acanthocytosis and neuro- 
logical abnormalities (but not chorea) 
were seen in children who were less 
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Med 1967;42:868-881. 

2. Levine IM, Estes JW, Looney JM: Heredi- 
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3. Critchley EMR, Clark DB, Wikler A: Acan- 
thocytosis and neurological disorder without 
betalipoproteinemia. Arch Neurol 1968;18:134- 
140. 


4. Aminoff MJ: Acanthocytosis and neurologi- 
cal disease. Brain 1972:95:749-760. 
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than 10 years old. The neurological 
and laboratory features of the sporad- 
ic case were almost identical to those 
of the familial cases. Four other non- 
familial cases have been reported.*-'’ 
Occurrence of sporadic cases may also 
indicate autosomal recessive inheri- 
tance of this syndrome, if it is a 
genetic disease. 

Patients with choreoacanthocytosis 
had decreased muscle stretch reflexes. 
Electromyography and morphological 
study of the muscles of the three 
patients examined indicated neuro- 
genic abnormalities, but motor nerve 
conduction velocities were normal. 
Superficial sensation was normal in 
all four patients. These facts may 
indicate that the denervation in this 
syndrome is due to dysfunction of 
anterior horn cells of the spinal cord. 
A moderately increased level of serum 
CPK in these patients is also compati- 
ble with systemic anterior horn cell 
disorder. However, occurrence of neu- 
ropathological changes of the spinal 
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cord in this syndrome has been uncer- 
tain. 

We summarized the cases of chore- 
oacanthocytosis reported in the litera- 
ture in which the clinica! details were 
documented (Table 3). The clinical 
characteristics of this syndrome that 
were pointed out in this study were 
also common in the reported cases. 
Grand mal convulsions were not un- 
usual in this syndrome. 

From the results of this study and 
the review of the reported cases, we 
propose that the clinical criteria for 
identification of this unusual syn- 
drome are as follows: (1) adult onset of 
symptoms; (2) progressive orofacial 
dyskinesia and choreic movements of 
the extremities; (3) tongue and/or lip 
biting (due to oral dyskinesia); (4) 
denervation of the peripheral nerves; 
(5) erythrocyte acanthocytosis; (6) an 
increased level of serum CPK; and (7) 
autosomal recessive inheritance, if it 
is a genetic disease. Pathogenesis of 
this syndrome remains unclear. 
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Organic Mental Syndrome and 
Confusioral States in Parkinson’s Disease 


Eelationship to Computerized Tomographic Signs of Cerebral Atrophy 


Hevea Sroka, MD: Teresita S. Elizan, MD; Melvin D. Yahr, MD; Andrew Burger, MD; Marina R. Mendoza, MD 


© Ninety-three patieats with a diagnosis 
of Parkinson’s diseas=, otherwise unse- 
lected, were specifically evaluated for 
organic mental syndrene (OMS) and oth- 
er neurologic motor signs other than 
these referralile to extrapyramidal dys- 
function; ir additio they had cranial 
computerized temography (CT) to mea- 
sure any steuctural changes in brain pa- 
renchyma. Cortical (sulci) atrophy and 
vertricular entargemert as CT signs of 
cerebral atrophy were correlated with dif- 
ferent clinical patterns of the disease. An 
age-adjusted control population, with 
intact mentatien, was similarly studied. 
The presence ef classic OMS in a sizable 
segment of the usual parkinsonian popu- 
latien was invariably eesociated with CT 
siges cf cerebral xrophy. Atrophic 
changes on CT scans, however, were not 
necessarily correlated with any intellec- 
tual dysfunction, or oniy weakly so, inde- 
pendent of age. The “tyzical” parkinson- 
ian patients without evidence of OMS 
were indistinguishable from an age- 
adjusted contre! grouz with regard to 
structural chances in their scans. Howev- 
er, the parkinsonian patients with definite, 
permanent OMS and cher focal neuro- 
logic deficit probably censtitute a sepa- 
rate er distinct subset o the parkinsonian 
pepulation, with a pataologic substrate 
more likely te be simier to that of the 
sc-called Alzheimer-typ= dementias. Du- 
ratior of the parxinsonian syndrome was 
net predictive e either mental status or 
scan tindings,„ afer adjustment for age as 
a facor 

(Arch Neurc! 981 ;385339-342) 
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ames Parkinson, in his original 

description of the “shaking palsy,” 
concluded his introductory paragraph 
with the phrase “the senses and intel- 
lects being uninjured.” However, sub- 
sequent reports have questioned this 
observation, and there has been 
increasing awareness of the frequen- 
cy of mental changes associated with 
the parkinsonian state. These changes 
have varied from minor disturbances 
in memory or cognition, episodic con- 
fusional states, to frank dementias. 
Some have considered these to be a 
reflection of the basic disease process 
itself; others, to the pharmacologic 
agents used in therapy; and still oth- 
ers have implicated concomitant dis- 
ease processes of the cerebrum, as in 
the presenile and senile dementia 
states. Before the advent of levodopa 
therapy, neurosurgical procedures for 
the control of parkinsonian dysfunc- 
tion gave impetus to studies on 
changes in mentation before and after 
stereotactic surgery. Pneumoencepha- 
lography, used to determine land- 
marks for electrode placement, not 
infrequently showed ventricular 
asymmetry and cerebral atrophy, and 
provided the initial correlative studies 
between higher mental functions in 
the parkinsonian patient and degree 


Accepted for publication Sept 18, 1980. 

From the Department of Neurology, The 
Mount Sinai School of Medicine of the City 
University of New York. Dr Sroka is now with 
the Department of Neurology, Beilinson Hospi- 
tal, Tel Aviv University Medical School, Israel. 

Reprint requests to Department of Neurology, 
The Mount Sinai School of Medicine, 1 Gustave L. 
Levy Pl, New York, NY 10029 (Dr Elizan). 


of cerebral atrophy.’ Since the intro- 
duction of levodopa as the primary 
drug in the therapy of the disease, the 
often dramatic beneficial effects of 
the drug on the motor dysfunction 
contrasted sharply with its disturbing 
mental side effects in the form of 
confusional and psychotic states.’ It 
has become increasingly important to 
clarify the question of what consti- 
tutes mental changes inherent in the 
basal ganglia disease process itself 
and what, if any, are due to chronic, 
drug-induced toxic effects. The intro- 
duction of cranial computerized to- 
mography (CT) has provided a nonin- 
vasive technique for imaging the 
brain parenchyma, ventricular sys- 
tem, and subarachnoid spaces, and has 
been a convenient tool to study the 
nature and degree of cerebral patho- 
logic processes, including atrophy. 
We discuss the relationship be- 
tween mentation changes in a parkin- 
sonian population receiving long-term 
levodopa therapy and CT scan signs of 
cerebral atrophy. An attempt is made 
to clarify which specific gross struc- 
tural changes of brain parenchyma 
noted on scanning are associated with 
different clinical patterns of parkin- 
sonism. These changes are compared 
with an age-adjusted control group. 
Further analysis is made to determine 
whether duration of the disease corre- 
lates independently with either abnor- 
mal mental state or cerebral atrophy. 


PATIENTS AND METHODS 
Patient Population 


Ninety-three patients with the diagnosis 
of parkinsonism, seen at the Parkinson’s 
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Disease Clinical Center at the Mount Sinai 
School of Medicine, New York, from mid- 
September 1977 through mid-May 1978, 
had a CT scan study for one or more of the 
following reasons: (1) continued use of 
levodopa for a period of five years or 
longer; (2) development of an organic men- 
tal syndrome (OMS) and/or a toxic confu- 
sional state; or (3) atypical features of their 
parkinsonian syndrome. A retrospective 
reevaluation of the patient’s entire clinical 
record was done together with serial neuro- 
logic assessment of current mental status, 
specifically focusing on definite signs of 
OMS (ie, permanent changes in cognition, 
abstraction, reasoning, judgment, and 
memory) and acute confusional states (ie, 
transient, reversible, dose-dependent 
“toxic” phenomena). The patient popula- 
tion was then divided into two diagnostice 
subgroups—“typical” and “atypical” par- 
kinsonism. This division was made regard- 
less of the mental status evaluation and 
without prior knowledge of the CT scan 
findings. “Atypical” parkinsonism was 
arbitrarily defined as an extrapyramidal 
dysfunction of a parkinsonian nature that 
has, in addition, signs of other system 
involvement (eg, pyramidal tract, brain- 
stem, or cerebellar signs, and/or unusual 
evolution of the disease). “Typical” parkin- 
sonism was considered to be idiopathic 
Parkinson’s disease as classically defined. 
These two diagnostic subgroups were then 
divided according to the presence or 
absence of OMS and/or acute confusional 
states. 


Control Population 


The control population included 72 age- 
adjusted patients with intact neurologic 
status, including normal mental status, and 
with no prior history of seizures, syncope, 
transient ischemic episodes, strokes, se- 
rious head trauma, or meningitis, who had 
CT scans for evaluation of headache and 
depression syndromes. 


Cranial CT Scans 


The CT scans were performed without 
contrast material using a total-body scan- 
ner (DELTA 50, Ohio Nuclear). If a focal 
area of pathologic features was suspected, 
intravenous contrast material was given. 
Patients had six pairs of scans, resulting in 
12 images parallel to the orbitomeatal line. 
The initial sean pair began at 1.16 mm 
above the orbitomeatal line. The images 
produced consisted of 256/256 elements 
with a slice of thickness of 8 mm. The 
resultant images were photographed, and 
subsequent quantitative measurements 
were multiplied by the appropriate scale 
factor to yield actual measurements in 
millimeters. An index of ventricular size 
was obtained by adding the linear mea- 
surements of the bicaudate width just 
anterior to the third ventricle and the 
maximal bifrontal width. A measure of 
suleal size over the convexity was deter- 
mined by adding the widths of the four 
largest sulci seen in the top three slices. 
This method of assessing cerebral atrophy 
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Table 1.—Parkinsonian Patient Population 





“Typical” 
Parkinsonian 
(N = 71) 
85% (N = 60) 
15% (N = 11) 


Normal mental status 
Organic mental syndrome 


“Atypical” 
Parkinsonian 
(N = 22) 
32% (N = 7) 
68% (N = 15) 


Table 2.-Computerized Tomographic (CT) Scan of ‘Typical’ and 


‘Atypical’ Parkinsonians and Relation to Mental Status 


Diagnostic Category (No.) 





CT Scan, No. (%) 


a 


Control (72) 40(56) 32(44) 


Parkinsonian (93) 
“Typical” (71) 
With organic mental syndrome 
With no organic mental syndrome 
“Atypical” (22) 
With organic mental syndrome 
With no organic mental syndrome 


Normal Abnormal 
33(35) 60*(65) 
31(44) 40(56) 

0 11 
31 29 

2(9) 20(91) 

0 15 

2 5 


*Nature of abnormal CT scan: 40%, generalized atrophy (ventricular and sulcal enlargement); 40%, 
primarily cortical atrophy (sulcal enlargement); 12%, primarily ventricular enlargement; and 8%, 


infarctions. 


Diagnostic Category (No.) 

Control (72) 
Parkinsonian (93) 

“Typical” (71) 
With organic mental syndrome (11) 
With no organic mental syndrome (60) 
“Atypical” (22) 
With organic mental syndrome (15) 
With no organic mental syndrome (7) 










Table 3.—Ventricular and Sulcal Indices on Computerized Tomographic Scans 
of Parkinsonian and Control Populations 






















Age-Adjusted 
Ventricular Index* 
52.46 + 1.25 


Age-Adjusted 
Sulcal Index* 


17.18 + 0.67 





66.03 + 3.19 24.24 


63.98 








*Values are given as mean + SE. The ventricular index was obtained by adding the linear 
diameters at the bicaudate and bifrontal levels; the sulcal index was the sum of the measured widths 
of the four largest sulci in the top three slices (see text). 


is described in detail elsewhere.’ The over- 
all CT scan evaluation was expressed in 
five diagnostic categories: normal, general- 
ized atrophy (ventricular enlargement and 
cortical atrophy), cortical atrophy, ventric- 
ular enlargement, and other pathologic 
features (infarcts, cysts). This evaluation 
was made by one of us (A.B.) without 
knowledge of the clinical status (including 
mental state) of the patient population and 
the control subjects. 


RESULTS 


The age-sex distribution of our 
patient population was similar to that 
of the usual parkinsonian population, 
with a male-female ratio of 2:1, the 
peak years being ages 66 to 75 years, 
and with 80% of the patients being 
over 55 years of age. The 72 control 
subjects had a similar age distribu- 
tion. More than half (56%) of the 
patient population had had the disease 
for more than ten years, and the fre- 
quency of OMS in this group was 30% 
compared with 41% in the group with 


a disease duration of less than ten 
years. 


‘Typical’ vs ‘Atypical’ 
Parkinsonism 


The age profile of the two diagnos- 
tic groups was identical. There were 
71 patients classified as “typical” Par- 
kinson’s and 22 considered “atypical” 
(Table 1). Fifteen percent of the typi- 
cal group had OMS of mild to moder- 
ate degree, while 68% of the atypical 
group had OMS, more than half of 
which was categorized as severe. 
Transient episodes of confusion oc- 
curred in an otherwise normal mental 
status setting in one third of the 
typical group, and in only one of the 
atypical patients. These confusional 
states were reversibly dose depen- 
dent, and their occurrence was more 
related to duration of levodopa thera- 
py than to increasing age of the par- 
kinsonian patient. Eighty-two percent 
of the typical group had been receiv- 
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img levodepa therapy for more than 
five years. eempared with 63% of the 
atypical group. 

Tables 2 and 3 summarize the CT 
scan resuts Thirty-five percent of 
the tetal parkinsonian population had 
a normal scan, compared with 56% of 
cortrel swejects. No parkinsonian pa- 
tient. typical or atypical, with a 
normal scam, had an OMS, although 
sever of these 33 patients with normal 
scams hae experienced episodes of 
transent confusion while receiving 
dmg therapy. Sixty-five percent of 
the parkmsonian patients and 44% of 
the age-adjusted eontrol subjects (the 
latex, by definition, with normal 
mental status), had abnormal scans. 
All parkimsonian patients, typical or 
atypical, with OMS (26 of 60) had 
abnormal seans. More than half of the 
parkmsomiam patients with normal 
mental scatus (84 of 60) also had 
abnormal seans; of these 34 patients, 
these whe had transient episodes of 
confusion at some time during the 
cours of @rug therapy had signifi- 
camtly more abnormal scans than 
these who had not experienced any 
confusional state (P < .01). The scan 
abnormalities in the total parkinson- 
ian population were as follows: 40%, 
generalized atrophy (ventricular and 
Suical emargement); 40%, primarily 
corti-al acraphy (suleal enlargement); 
12%, primarily ventricular enlarge- 
ment and 8%, signs of infarction. 
Ventricular enlargement was better 
correlated with OMS than cortical 
atrophy; the latter seemed to correlate 
better wilh transient confusional 
state and normal mental states than 
with OMS. 

Siace mereasing age was positively 
correlated with both increasing ven- 
tradar and sulcal size in both the 
park nserian and control populations, 
a correction was made for the factor 
of age before comparative statistical 
aralvsis vas done (Table 3). The total 

perkinsonian population had signifi- 
eas larger ventricles (P < .03) and 
sulci (P < .01) than age-adjusted con- 
trol subjects. The patients with OMS, 
whe her typical or atypical, and the 
atypical parkinsonian patients with- 
out IMS cid not differ significantly 
from each other with regard to ven- 
trevlar size, but were significantly 
diferent frem the control subjects 
and the typical parkinsonian popula- 
tion without OMS (P< .001). The 
patients with atypical parkinsonism 
we teris of whom had OMS) 
had significantly larger ventricles 
iP = D05) than patients with typical 
parlinsonism, but the two diagnostic 
subgroups were not different from 
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each other regarding sulci size, age 
and sex distribution, or mean duration 
of disease or treatment. However, 
when one removes the factor of pres- 
ence of OMS in the entire parkinson- 
ian population (ie, compare only the 
parkinsonian patients without OMS vs 
age-adjusted control subjects in Table 
3), the significant differences in ven- 
tricular and suleal indices described 
previously disappear. 

Duration of disease as a factor in 
OMS or abnormal CT scan pattern 
was also tested. A two-way analysis of 
covariance with age as covariate 
showed again that patients with OMS 
had significantly bigger ventricles 
and sulci than normal patients, but 
that duration of the parkinsonian syn- 
drome did not significantly correlate 
with either the mental status or signs 
of cerebral atrophy. 


COMMENT 


The usual parkinsonian population 
receiving long-term levodopa therapy 
is a relatively heterogeneous group, 
distinctly different from an age- 
adjusted nonparkinsonian control 
population with regard to frequency 
of cerebral atrophy as detected by 
cranial CT. When this patient popula- 
tion is arbitrarily divided into two 
clinical groups of typical and atypical 
parkinsonism, significant differences 
become apparent. The atypical pa- 
tients have both a greater frequency 
of permanent, severe OMS and a high- 
er proportion of abnormal scans, pri- 
marily demonstrable as ventricular 
enlargement. In contrast, the patients 
with typical Parkinson’s disease 
usually have intact mentation or tran- 
sient confusional episodes and are 
only slightly more likely to have an 
abnormal scan than age-adjusted con- 
trol subjects. The mental confusion 
occurring in the patient with typical 
parkinsonism can be clinically differ- 
entiated from classic organic mental 
deterioration by its transient nature 
and dose-dependent reversibility. 
However, at the time of its initial 
manifestation, it can be quite indis- 
tinguishable from the confusion that 
is often part of any OMS. 

In the present study, the presence 
of classic OMS in a patient with par- 
kinsonism was invariably associated 
with an abnormal scan as defined 
previously. However, the opposite was 
not necessarily true. Abnormal scans 
were noted in about half of the 
patients with typical Parkinson’s dis- 
ease and about a fourth of the 
patients with atypical Parkinson’s dis- 
ease without OMS, and in less than 
half of age-adjusted normal control 


subjects with intact mental status. 
The frequency of abnormal scans in 
the over-65 age group of the normal 
control population was strikingly 
identical to that of the comparably 
aged group of patients with parkin- 
sonism without OMS. In addition, 
those patients who had transient epi- 
sodes of confusion, in a background of 
otherwise normal mental states, 
tended to have a higher frequency of 
abnormal scans than either the control 
subjects or these patients who were 
never confused. These findings tend 
to suggest that a definitive OMS in 
the patient with parkinsonism can be 
expected to be related to scan signs of 
cerebral atrophy, but that “normality” 
or “abnormality” of a scan, especially 
in an aging population, does not 
necessarily have a specific predictive 
value with regard to quality of intel- 
lectual function. The occurrence of 
confusional states ir a patient with 
otherwise “typical” parkinsonism 
probably implies a substrate of some 
degree of cerebral atrophy, between 
that found ir age-adjusted control 
subjects and other typical parkinson- 
ian patients without OMS, and that 
demonstrable in all darkinsonian pa- 
tients with permanent OMS. 

From the deta in Table 3, it seems 
that patients with typical parkinson- 
ism without OMS and age-adjusted 
control subjects do not differ signifi- 
cantly from each other regarding 
gross structural changes in their 
scans, but that park nsonian patients 
with definite, permanent OMS or oth- 
er focal neurclogic deficit are proba- 
bly a separate or distinct subset of the 
parkinsonian population, with an in- 
variably abnormal, distinctive CT 
scan. It also is interesting to note that 
the atypical patient without OMS does 
not show significant sulci enlarge- 
ment, but has defimitive ventricular 
enlargement, possibly suggesting that 
the atypicality of the parkinsonian 
picture is more likey to be due to a 
primarily subcortica., rather than cor- 
tical, pathologic substrate. 

Disease duration did not correlate 
with either clinical mental status or 
scan findings, after adjustment for 
age as a factor. This observation sug- 
gests that a prolonged parkinsonian 
history does rot necessarily imply in- 
evitable mental deterioration or cere- 
bral atrophy. 

To our knowledge, this study is the 
first attempt in the literature to cor- 
relate overall functional mental status 
in the usual unselected, long-term 
levodopa-treated parkinsonian popu- 
lation with CT evidence of cerebral 
atrophy. Our results support the con- 
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cept that an OMS or dementia is an 
integral part of the parkinsonian pic- 
ture in at least a sizable segment of 
the usual parkinsonian population 
seen at medical centers.*°* The fre- 
quent occurrence of neurologic motor 
signs other than those directly attrib- 
utable to basal ganglia involvement 
(eg, pyramidal tract signs, etc) ini- 
tially pointed out by Martin et al’ was 
likewise observed in our study. This 
subgroup of patients, which we 
labeled as “atypical,” was twice as 
likely to have an associated gross 
intellectual impairment as to have an 
intact mentation, and had more than a 
90% chance of having scan signs of 
cerebral atrophy. In contrast, the 
majority of parkinsonian patients 
with “pure” extrapyramidal or basal 
ganglia motor signs, labeled herein as 
“typical,” had quite normal intellec- 
tual functions, with no greater 
chances of showing CT signs of cere- 
bral atrophy as a comparably aged 
control group. These are, most likely, 





the parkinsonian patients whom 
James Parkinson originally de- 
scribed. 


A few studies on cerebral atrophy in 
parkinsonism have been reported us- 
ing pneumoencephalography** and 
CT.: Selby? found a 57% incidence of 
cortical (sulcal) atrophy and 30% ven- 
tricular enlargement in 250 parkin- 
sonian patients, compared with 27% 
and 24%, respectively, in 56 nonpar- 
kinsonian, neurologic patients (not 
age adjusted) who constituted his con- 
trol series. He found no significant 
correlation between mental defects 
and cortical atrophy, but noted a 
“greater incidence of ventricular dila- 
tation in the Parkinsonian patients 
with an impaired mental state.” Gath 
et al’ found cortical atrophy in 47% 
and ventricular atrophy in 78% of 
their parkinsonian patients, the latter 
feature being the dominant abnormal- 
ity in their series, in contrast to that 
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Parkinson’s disease: Clinical analysis of 100 
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441. 
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of Selby. Neither study showed any 
significant correlation between dura- 
tion of the Parkinson’s disease and 
either cortical or ventricular atrophy; 
we did not find any such correlation 
either. The one CT study in parkinson- 
ian patients known to us is that of 
Becker et al,* who reported scan 
abnormalities remarkably similar to 
ours; abnormal scans were noted in 
64% of 172 patients studied. More than 
half (53.4%) had internal and external 
hydrocephalus (equivalent to our gen- 
eralized atrophy). Ventricular dilata- 
tion was observed earlier than cortical 
atrophy, and cerebral atrophic 
changes generally seemed to increase 
with increasing age of the patients. 
No control group was concurrently 
studied, and mental status of patients 
was not specifically studied and corre- 
lated with scans. A recent CT study by 
Earnest et al’ in normal aging sub- 
jects showed that CT evidence of atro- 
phy only weakly predicted impaired 
mental function, independently of 
age. Our data agree with this find- 
ing. 

The relationship of signs of cerebral 
atrophy and OMS or dementia in par- 
kinsonism noted in our study is not too 
surprising, considering previous histo- 
logic observations, primarily by Al- 
vord and his associates,” and only 
more recently reexamined by oth- 
ers." As early as 1965, Alvord’? had 
reported that one of the two common 
features of parkinsonian brains is dif- 
fuse cortical atrophy. He also de- 
scribed the incidence of Alzheimer’s 
neurofibrillary tangles and Lewy 
bodies in various types of parkinson- 
ism and in control brains. Later, he 
and his associates? showed that the 
frequency, extent, and pleomorphic 
nature of the pathologic changes in 
parkinsonism affected much more of 
the brain than the nigrostriatal 
dopaminergic neurons, and they first 
suggested that the demented parkin- 
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sonian patient may also have Alzheim- 
er’s disease. They further postulated 
that there are at least two major 
pathologic types of Parkinson’s dis- 
ease—a “Lewy body disease,” which is 
relatively stereotyped, in which the 
degree of parkinsonism is correlated 
with degree of neuronal loss in the 
substantia nigra; and an “Alzheimer’s 
tangle disease,” possibly a variant of 
senile dementia, in which the degree 
of cortical degeneration correlates 
with dementia. More recently, two 
retrospective studies™*" on pathologi- 
cally confirmed parkinsonian brains 
reported a dementia prevalence rate 
of more than 50%; histologic features 
indistinguishable from those of Alz- 
heimer’s disease were found in 97% of 
the brains in one series" and in 42% in 
the other." 

There is, therefore, a growing body 
of evidence to suggest that parkinson- 
ism with OMS and cerebral atrophy 
may be a distinct subset of the parkin- 
sonian population clinically, pathologi- 
cally, and maybe even biochemically; 
and that it may be part of a contin- 
uum of progressive neuronal degener- 
ations, not mutually exclusive, occur- 
ring in the aging brain. The parkin- 
sonism-dementia complex, found on 
the island of Guam,'® may not be an 
exotic entity after all, considering our 
increased awareness of some of its 
striking similarities to the not infre- 
quent parkinsonism with dementia 
and cerebral atrophy we have just 
discussed. 
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Cyclical Migraine 


Jose L. Medina, MD, Seymour Diamond, MD 


èe We have observed 27 migraineurs 
whese headaches occurred in groups 
separated by fheacache-free periods. 
Twerty-ore of the patients were women. 
The headaches occurred on either side in 
most pafients. The headaches were 
severe, lesting fer an average of 25.5 
hours, often precedec by scintillating sco- 
tomas, and often ssseciated with nausea, 
vomiting, and photophobia. The attacks 
occurred im cycles that lasted an average 
of six weis. The cycles recurred an 
average o five times per year; during the 
cycies, severe migraine occurred several 
times per week. in many patients, the 
cycies weve often accompanied by a con- 
stant. low-grade headache and depres- 
sion. Twenty-two patients were treated 
with lithium carbenate. Complete or par- 
tial contec! of the headaches was 
achieved n 19 patients. 

(Asch Neurol 1981;38:343-344) 


m 7T, we ealled attention to a 

variety of migraine with a peculiar 
pattern.’ The migraine attacks occur 
almest daily fora few weeks, followed 
by a period free, or relatively free, of 
headaches. The characteristic group- 
ing ef the headaches is similar to the 
pattern cbservec in cluster headache. 
However many differences exist be- 
tween the twe eenditions. 

In this article we delineate this 
cycical migraine by reporting the 
characteristics ef the headaches in 27 
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patients and report the good response 
of these headaches to lithium carbon- 
ate. 


PATIENTS 


Between November 1978 and February 
1980, we studied 27 patients with cyclical 
migraine. The characteristics of these 
patients are summarized as follows: 


No. of patients 27 
Women 21 
Men 6 

Age, yr 22-55 (mean, 32.9) 


Age at onset, yr 7-42 (mean, 21) 
Family history of 
migraine 17 


Follow-up, mo 3-16 (mean, 9.9) 


CHARACTERISTICS OF THE 
HEADACHE 


The various characteristics of the head- 
aches are as follows: 


Characteristic No. of Patients 


Location 
Unilateral 17 
Bilateral 10 
Quality 
Throbbing 18 
Pressure-like 6 
Sharp 2 
Burning 1 
Intensity 
Severe 23 
Moderate 4 
Type of migraine 
Classic 11 
Nonclassic 16 


Eleven patients had classic migraine and 
16 had nonclassic migraine. Seven patients 
had an aura of scintillating scotoma; two, 
scintillating scotomas and unilateral pares- 
thesia; one, visual distortions and paresthe- 
sia; and one, vertigo and word-finding 
difficulties. The headaches frequently oc- 
curred on either side and were often throb- 
bing, severe, and of long duration. The 
average duration was 25.5 hours. The most 


frequent site of headache was the fore- 
head. This area was affected in 23 patients; 
it was followed by the temporal area in 14; 
occipital, nine; parietal, five; and face area, 
one. The headaches were aceompanied by 
autonomic and CNS symptoms. The follow- 
ing tabulation gives the associated symp- 
toms. Most patients suffered from nausea 
and photophobia. 


Symptom No. of Patients 
Nausea 21 
Photophobia 13 
Audiosensitivity 11 
Vomiting 11 
Congested nose 3 
Tearing ` 2 
Dysarthria 2 
Drowsiness 1 
Horner’s syndrome 1 
Diarrhea 1 
Chills 1 


HEADACHE CYCLE 


The headaches charecteristically oc- 
cur in groups separated by periods 
free, or relatively free, of headache. 
The duration of the cycles varied 
between two and 20 weeks (average, 
5.9 weeks); the cycle frequency ranged 
between one and 12 per year, with an 
average of five per year. During the 
cycles, the headaches occurred at the 
rate of one to seven per week, with an 
average of 4.8 per week. A frequent 
symptom during the cycle was a con- 
stant low-intensity, unilateral, or bi- 
lateral headache between the. mi- 
graine attacks. This oecurred in 11 of 
the patients. During the cycles, 19 
patients complained of depression; in 
four patients the afective change 
occurred two or three cays before each 
cycle of headache attacks. 

Nine patients noted that their 
cycles of headache occurred during 
specific seasons. Two patients noted a 
tendency for their groups of headache 
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to occur in spring or fall; four, in 
spring and summer; one, during fall; 
and one, in winter. 

Three women patients observed 
that the beginning of their cycles 
often coincided with their menstrual 
periods. Nevertheless, many men- 
strual periods were not followed by a 
series of headaches. 

During the remission periods, the 
patients experienced few or no head- 
aches. Eighteen patients were com- 
pletely free of headache, and nine of 
them had some minor headache. These 
minor headaches occurred once, or less 
than once, a month. The intensity was 
mild or moderate, and the duration 
was one to four hours. Only four 
patients noted an excessive mood ele- 
vation during the good periods, but 
none of them showed any evidence of 
mania. 


TREATMENT OF CYCLICAL MIGRAINE 


The attacks of migraine responded 
well to oral ergotamine tartrate in 
half of the patients. Prophylactic ther- 
apy was tried with tricyclic antide- 
pressants in seven patients, but only 
two patients responded. Propranolol 
hydrochloride was used in four pa- 
tients, but in only one was the 
response satisfactory. Methysergide 
maleate was ineffective in one pa- 
tient. 

The condition responded best to 
lithium carbonate. 


LITHIUM CARBONATE THERAPY 
AND CYCLICAL MIGRAINE 


Twenty-two patients were treated 
with an average dose of 900 mg of 
lithium carbonate per day. Their aver- 
age serum lithium level was 0.6 
mEq/L, and the average duration of 
the treatment was 13 weeks. The 
response to lithium carbonate was 
prompt. Most patients responded dur- 
ing the first week of therapy. In five 
patients, the response was complete. 
In 14 patients, the headaches de- 
creased in duration, frequency, and 
severity. The duration of the head- 
aches decreased by over 75% in five 
patients (excellent response) and 50% 
to 75% in nine patients (moderate 
response). One patient stopped taking 
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lithium carbonate because of person- 
ality changes. This patient and two 
others stopped medication in the sec- 
ond to fourth week of therapy, long 
before their usual headache cycles 
were over, and the headache returned. 
The rest of the patients continued to 
take lithium carbonate at least one 
month beyond the anticipated dura- 
tion of their cycles. Ten patients who 
had cycles of long duration with short 
remissions were kept on lithium car- 
bonate constantly. 


COMMENT 


Our patients had both classic and 
nonclassic migraine, but what is worth 
noting is the peculiar course of the 
headaches. The headaches occur in 
groups lasting two to 20 weeks. The 
migraines were usually severe, long- 
lasting, and during the cycle, occurred 
about five times per week. A back- 
ground of pain often remained be- 
tween the headache attacks. During 
the “good” periods, the patients had 
practically no headaches. 

Although this headache bears some 
similarities to cluster headache, many 
differences can be pointed out: (1) 
Cyclical migraine is long lasting, with 
an average duration of 25.5 hours; (2) 
the location of cyclical migraine is 
either bilateral (ten patients) or may 
occur on either side in patients with 
unilateral headache (14 of 17 pa- 
tients); and (8) in cyclical migraine, 
auras of scintillating scotomas or oth- 
er focal neurological symptoms are 
frequent (11 of 27 patients). 

The cyclical nature of this headache, 
and its response to lithium carbonate, 
resembles manic-depressive illness. 
Furthermore, the presence of mood 
changes in 19 patients (70%) empha- 
sizes this resemblance. The cycles, 
however, are much shorter than in 
manic-depressive illness, and the se- 
verity of the mood change is also much 
less than in manic-depressive illness. 
Nevertheless, a similar cyclical bio- 
chemical phenomena may be involved 
in both conditions. 

To diagnose this condition, the fol- 
lowing criteria should be met: (1) the 
patient should have classic or nonclas- 
sic migraine, (2) the headaches should 


occur in cycles lasting two or more 
weeks, (3) during the cycle, the patient 
should have clearly separated multiple 
headache attacks, and (4) there should 
be evidence of at least two previous 
cycles. The reason for the second and 
third criteria is that some migraines 
may last as long as one week and, 
therefore, one may confuse a recur- 
rent, prolonged migraine with cyclical 
migraine. 

As expected, the attacks of mi- 
graine during the cycles responded to 
oral ergotamine tartrate in about half 
of the patients who tried it. Some of 
the patients had been previously 
treated with prophylactic medications 
such as tricyclic antidepressants, pro- 
pranolol hydrochloride, or methyser- 
gide maleate with little or no re- 
sponse. However, the response of 
cyclical migraine to lithium carbonate 
was impressive. Of 22 patients treated 
with lithium carbonate, 17 responded 
well (77%). The response was prompt, 
occurring within the first two weeks 
of therapy, and the dose of lithium 
carbonate required was low. Lithium 
carbonate seems to be the drug of 
choice for therapy in this condition 
because of the small dosage needed 
and the prompt response. We suggest 
that all patients with cyclical mi- 
graine try lithium carbonate for about 
two weeks. If the patient responds, he 
should continue to take lithium car- 
bonate for at least one month longer 
than the anticipated duration of the 
headache cycle. If the cycles are fre- 
quent and the periods overlap, we 
suggest continuous therapy with li- 
thium carbonate for about one year. 
The usual precautions in the use of 
lithium carbonate should be taken. 


Nonproprietary Names and 
Trademarks of Drugs 


Lithium carbonate—Eskalith,  Lithane, 
Lithobid, Lithonate, Lithotabs, 
PFYI-Lithium. 


Methysergide maleate—Sansert. 
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Role of Platelets in Vasogenic Brain Edema 
I. Contribution of Platelet Serotonin in Brain Edema 


Hiromu Segawa, MD; Russel H. Patterson, Jr, MD; Helena Gilder, MD 


® In this study of the function of plate- 
lets after CWS injury, platelets were 
treated with serotonin labeled with radio- 
active carbon [''C) in animals subjected to 
a freezinc lesion of the cerebrum. The 
distribution of clatelet serotonin was mea- 
sured by eoumting the specific activity of 
“C-labeled serotonin in tissue and by 
autoradiograsihny. Some of the animals 
were treated with RA-233, which inhibits 
the fermatfiomef platelet plugs after endo- 
thelial damage and the release of sero- 
tonin from apistelets. Platelet serotonin 
accumulaved sear the surface of the cor- 
tex at the site of injury in all animals. More 
cerebral edema developed in animals 
treated with ^e platelet inhibitor than in 
untreated amimals, probably because 
platelet aggrecates were inhibited from 
forming and were not available to plug 
leaks in the traumatized vessels. Sero- 
tenim did net appear to facilitate the 
spread of edema. 

(Arch Neurel 1981;38:345-349) 


| a pseweus communication, we 

described some morphological as- 
pects of platelet function in vasogenic 
edema. Ve observed that plugs, pre- 
sumably eampesed of platelets, 
formed ia trsumatized blood vessels 
and seemes to limit hemorrhage 
through the damaged vessel walls. 
However. w= could not be certain of 
the exact nasure of the plugs and we 
could net mep their distribution. In 
the present experiments, serotonin 
labeled with earbon 14 (C) was used 
te mark placelets in experiments to 
resolve this matter; ‘C-labeled sero- 
tonir was chosen since platelets dis- 
play a great avid ty for serotonin and 
virtually all of the blood serotonin is 
incorporated in platelets." 

Among the active amines, serotonin 
has been eported to increase vascular 
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permeability, with resulting edema in 
extracerebral tissues, but whether 
this action occurs in the CNS had been 
a subject of controversy.‘ Since 
platelets are known to release sero- 
tonin following adhesion and aggre- 
gation in the damaged vessels and 
tissues, it is quite possible that re- 
leased serotonin participates in edema 
formation if it indeed alters vascular 
permeability.” In the present experi- 
ments, we used a drug, RA-233, that 
inhibits platelet aggregation and se- 
rotonin release to clarify the role of 
platelet serotonin in the spread of 
traumatic edema.*'"""* 


METHOD 
Extent of Edema 


Ten cats weighing 2.0 to 3.8 kg were 
anesthetized with intramuscular ketamine. 
Arterial pressure was monitored contin- 
uously, and one half of the animals were 
treated with RA-233 intravenously (IV) 30 
minutes prior to cold injury. A craniectomy 
was carried out in the right parietal region, 
and a freezing lesion was made as de- 
scribed previously.” Forty-eight hours 
later, the animals were killed by exsangui- 
nation from the right atrium. The fore- 
brain was removed after section at the 
midbrain and was placed in a humid cham- 
ber, where the hemispheres were divided 
carefully in the midline. The difference in 
weight between the right and left hemi- 
spheres was taken as the weight of fluid. 
Subsequently, samples of cortex weighing 
100 to 200 mg were taken from the region 
surrounding the lesion, the white matter 
underlying the lesion, and the gray and 
white matter of the control hemisphere. 
They were weighed before and after dry- 
ing overnight at 105 °C. Water content was 
expressed as grams per 100 g of fresh 
weight of tissue. 


Distribution of Serotonin 
in the Tissue 


In this study, dogs were used to permit 
the periodic sampling of blood without 
influencing the blood pressure (BP). Eight 
dogs weighing from 18.5 to 25 kg were 
anesthetized with pentobarbital sodium, 20 
mg/kg initially and supplemental doses of 
6 mg/kg as required. Ventilation with a 
respirator was adjusted to maintain the 
Paco, between 35 and 45 mm Hg. The 
arterial BP was monitored in the femoral 


artery. Four hundred milliliters of blood 
was drawn from the femeral artery direct- 
ly into a plastic bag containing 63 mL of 
citrate-phosphate-dextrose. The blood was 
incubated with 25 mCi of “C-labeled 5- 
hydroxytryptamine (5-HT) creatinine sul- 
fate (specific activity, 55 mCi/mmole) at 37 
°C for 45 minutes in a water bath with 
occasional gentle swirling.’ The labeled 
blood was reinjected into the femoral vein 
of the animal. Half of the animals also 
received RA-233, 10 mg/kg IV during a 
30-minute period with a Harvard pump. 
After hemicraniectomy and opening of the 
dura on the right side, the cold lesions were 
made. Three identical freezing lesions at 
least 8 mm apart were produced on the 
lateral, middle suprasylvian, and postcru- 
ciate gyri. Evans’ blue, 2 mg/kg, was 
injected IV to permit visualization of the 
lesion and to facilitate sampling. The ani- 
mals were killed by clamping the ascending 
aorta 270 minutes after the lesion was 
made. Slabs of the brain were taken from 
six different regions and were weighed. 
The regions included the site of the lesion, 
the adjacent cortex, the remote cortex, the 
white matter uncerlying the lesion, and 
control slabs from the gray and white 
matter of the left hemisphere. The wet 
weight of these slabs ranged from 100 to 
300 mg. The tissues were solubilized with 2 
mL of an alkaline tissue solubilizer (Amer- 
sham Searle) overnight at 40 °C. The radio- 
activity was determined with a liquid scin- 
tillation counter following the addition of 
15 mL of scintillation solution. Results 
were obtained in specific activity; ie, count 
per minute per milligram of wet weight. 
The ratio between experimental and con- 
trol samples then was calculated, taking 
the control gray or white matter value as 
1.0. Statistical significance was assessed by 
the Mann-Whitney’s U test. One of the 
lesions with surrounding brain tissue was 
removed en bloc and frozen in acetone-dry 
ice at —30 °C. Sections 20 am thick were cut 
in a cryostat, and the sections were dried 
on a hot plate in 2 to 3s. The dried sections 
were exposed to single-emulsion medical 
x-ray film (Kodak) for a month. The slides 
were stained with hematoxylin-eosin and 
were examined under a microscope. 


Serotonin Uptake and Release 
by Platelets 


Blood samples were withdrawn from the 
bag after labeling and from the animals at 
60, 120, and 180 minutes after the lesion 
was made for determination of "C-labeled 
serotonin activity in platelets and plasma. 
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Untreated 
Fig 1.—Difference 


in weight between 
‘experimental and control hemispheres; 48 
hours after cold injury. 


Fig 2.—Effect of RA-233 on water content 
of gray and white matter; water content 
increased significantly (P < .02) in white 


matter. 


Samples of 10 mL were mixed with 1 mL of 
modified acid citrate dextrose solution and 
centrifuged to obtain platelet-rich plasma 
(PRP) and platelet-poor plasma (PPP). 
Samples of 0.1 mL of whole blood, PRP, 
and PPP were processed for counting in 
the same manner as just described. The 
platelet counts for PRP and PPP were then 
determined. The percentage of serotonin 
in platelets was computed by taking the 
ratio of radioactivity in PPP and PRP and 
correcting for the platelet count. 

The effect of RA-233 on platelet release 
reaction was determined in vitro as fol- 
lows: Thirty minutes after the incubated 
blood was reinjected into the animal and 
before administration of RA-233, 10 mL of 
blood was drawn into two syringes, one 
containing 1 mg of RA-238 diluted with 0.5 
mL of normal saline and the other contain- 
ing only 0.5 mL of normal saline. The 
concentration of RA-233 in these in vitro 
experiments was 1 x 10°* mg/mL, which 
was comparable to the calculated blood 
levels in the animals. After the blood was 
allowed to clot in test tubes, 0.1 mL of the 
serum was counted for radioactivity. This 
procedure permitted us to establish the 
amount of serotonin released from plate- 
lets into the serum during clotting. These 
counts were then compared with that of 
PPP, which represents plasma serotonin 
not originating from platelets. 


RESULTS 
Extent of Edema 


The difference in weight between 
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Control Hemisphere 


Experimental Hemisphere 


G=Gray Matter 
W=White Matter 


Water Content, % 


Untreated 
(N=5) 


the control hemispheres and the hemi- 
spheres with lesions revealed that 
cerebral edema was significantly 
greater at 48 hours in animals treated 
with RA-233 (P < .01). More than a 
threefold increase was noted com- 
pared with untreated groups (Fig 1). 
This increase in edema is comparable 
with that observed in earlier experi- 
ments using Evans’ blue. Although no 
significant change in water content 
was observed in the cortex surround- 
ing the lesion in either group, a sharp 
increase was observed in the white 
matter underlying the lesion in both 
groups (P < .001) and particularly in 
the RA-233-treated group (P < .02) 
(Fig 2). 


Distribution of Serotonin 
in the Tissues 


In both the treated and control 
groups, the gray matter in the unoper- 
ated cerebral hemisphere contained 
2.5 times as much C-labeled sero- 
tonin as the white matter, presumably 
reflecting the relative blood volume of 
the gray and white matter." Both 
groups had a significant elevation of 
serotonin within and surrounding the 
cold lesion at the time of killing, 270 
minutes after the lesion was made. 
The specific activity of the lesion was 





| Mean+SD 


P<.02 


RA-233 Treated 
(N=5) 


almost ten times that of the control 
cortex (P < .001) and the remote cor- 
tex (P < .025) (Fig 3). The value and 
distribution of serotonin in the ani- 
mals given the platelet inhibitor were 
almost identical with those in the 
untreated group, except perhaps in 
the white matter underlying the 
lesion where the activity was some- 
what higher in the untreated group. 
However, the difference did not reach 
statistical significance. 

Autoradiographic observation re- 
vealed the highest concentration in 
the dilated cortical veins and subpial 
space where the petechial hemor- 
rhages had occurred (Fig 4). Lesser 
increases in activity were found in 
areas up to 1 mm from the injured 
surface. This increase is attributable 
to platelet aggregations in the cortical 
penetrating vessels and capillaries 
where carbon black in earlier studies 
demonstrated thrombi or emboli as 
unidentified clumps. The distribution 
of serotonin as determined by autora- 
diography was the same in both 
treated and control groups at the time 
of the killing. 


Serotonin Uptake and Release 
of Platelets 


When the blood was incubated in 
the bag, 79.1% + 2.3% of “C-labeled 
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Eg 3 —Activity of serotonin labeled with radioactive carbon in different regions of gray and white matter. Ratio 
te grey and white matter activity of control hemisphere. Significance shown as asterisks denotes comparison 
vaih control values. No significant difference is found between animals with and without RA-233 treatment. 


serotonin was taken by platelets. At 
60 minutes “ollewing the injection of 
labeled blecci iato animals, 97.8% + 
2.2% of sersteain was incorporated 
inte platele"s im treated groups and 
964% +45> in untreated groups, 
which is not a =atistically significant 
diferenee. £ considerable amount of 
serotonin was released into serum 
durng bleed cbtting in the control 
tube, wheress the release reaction was 
deereased br 75% if RA-238 was pres- 
en: in 2 comcertration 1 x 10-* mg/ 
mL (Fig 5). 


COMMENT 


im a presious study, the freezing 
lesion mode we used seemed to pro- 
duce a basicallr similar sequence of 
events to ‘et which occurs following 
cortical cortuson.” First, platelet 
plugs fermed at the injury site in 
cortical veims. Several minutes later, 
blecd extravassted into the brain. If 
the plugs or thrombi were prevented 
frem forming by the use of a platelet 
inhibitor, RA-233, this and the pre- 
vicus stud} have shown that the 
spread ef leakage of fluid of edema 
was augmerted='* Therefore, an im- 
portant rote-ef platelets in brain inju- 
ry seems te be to prevent fluid leak- 
age by plugging holes in disrupted 
bleed vessels. Im this respect, the con- 
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trol of the fluid leakage in vasogenic 
edema resembles the control of small 
hemorrhages seen after trauma. The 
former is characterized by the leakage 
of serum constituents through fine 
pores in the vessels, whereas the latter 
is characterized by the extravasation 
of all blood components through 
larger openings in the wall of the 
damaged vessel. Whether edema or 
hemorrhage occurs appears to depend 
on the size of pores in the damaged 
vessel. In both situations, physical fac- 
tors, such as the presence or absence 
of platelet plugs, the intravascular 
pressure, and the total number of 
enlarged pores, may be of primary 
importance in determining the 
amount of extravasation. The study of 
Klatzo et al on the effect of systolic 
BP on the extent of vasogenic edema 
amply demonstrates this point.?*** 
Our observations emphasize the role 
of platelets in sealing off pores and 
thereby limiting the escape of both 
edema fluid and of blood. The platelet 
not only plays a mechanical role but 
also may be involved in biochemical 
processes concerned with hemosta- 
sis. Mammalian platelets store 
biogenic amines, such as serotonin, 
histamine, and catecholamines.-27-29 
Serotonin is known to have a potent 
vasoconstrictive activity and also the 
capability to increase vascular per- 


meability. Virtually all of the blood 
serotonin is contained in platelets and 
stores as granules, so it is not surpris- 
ing that we found that 97% of sero- 
tonin added to whole blood was incor- 
porated into platelets and only 3% 
remained in the plasma.: This sero- 
tonin, as well as a number of other 
substances, is released after endothe- 
lial injury during platelet aggregation 
and consolidation of platelet plug.2*-"° 

Serotonin accumulated in high con- 
centration around the freezing lesion 
in these studies, as demonstrated by 
tissue assay and by autoradiograms 
(Fig 3 and 4). The highest concentra- 
tion was found near the surface of the 
cortex where the most severe damage 
was inflicted and where the edema 
fluid leaked. Our studies do not tell us 
how much serotonin was retained in 
platelet aggregates and how much had 
been liberated into surrounding me- 
dium. However, the coneentration of 
serotonin in the tissue must be closely 
related to the number of platelets 
participating im the events subse- 
quent to cold injury. Costa et al con- 
ducted a similar experiment that 
showed a threefold increase of tissue 
serotonin and a 15-fold increase of 
“C-labeled serctonin in platelets fol- 
lowing a cold-induced lesion.’ They 
attributed the increased serotonin lev- 
el to platelet aceumulation rather than 
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High “C-labeled serotonin activity is noted near surface of injured cortex (arrows). 


to neuronal or glial sources. 

However, the possibility of an 
intrinsic source of serotonin must be 
taken into account. Serotonergic neu- 
rons are localized in the raphe nuclei 
in the low midbrain and upper pons. 
Axons ascend and give off terminals 
in all brain regions, with the major 
proportion in the hypothalamus and 
the least in the cerebellum and cere- 
bral cortex.” Human brain accounts 
for only 2% of whole-body serotonin 
metabolism, although the turnover 
rate of serotonin in the CNS is known 
to be rapid.” Serotonin concentration 
has been reported to be 0.01 or 0.02 
mg/g in the cortex of the dog, where- 
as serotonin is present in a concentra- 
tion of 0.37 or 0.49 mg/mL in the 
blood.'***° However, approximately 
one half of the serotonin in the cortex 
is calculated to be in the platelets 
transiting through the blood vessels. 
Possibly, the neuronal store of sero- 
tonin might increase after trauma due 
to a lowered rate of degradation from 
5-HT to 5-hydroxyindoleacetic acid (5- 
HIAA) by monoamine oxidase 
(MAO): However, it is equally possi- 
ble that serotonin degradation may be 
increased by trauma due to the release 
of MAO from storage vesicles.'*!*"° 
Axoplasmic flow from brainstem to 
cortex has been postulated to be 
another source of increased amine lev- 
els in the lesion, but anoxia and 
ischemia within or around the injured 
tissue could well decrease rather than 
augment axoplasmic transport.'® 

We believe that platelets are the 
primary source of the rise in the brain 
serotonin value seen after injury. 
Platelets, which carry all of the blood 
serotonin, are profuse and mobile. 
They react rapidly to injury and begin 
to adhere to the vessel wall within 1 or 
2 s following endothelial damage. The 
high concentration of serotonin in 
platelets, their rapid accumulation in 
injured tissue, and the relatively 
meager endogenous supply of sero- 
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Fig 5.—Serotonin labeled with radioactive 
carbon release during blood clotting. 
Ratio to control, ie, platelet-poor plasma 
activity, taken as 1.0. 


tonin in the cortex all point to platelet 
serotonin as the source. 

Serotonin has been reported to pro- 
duce edema when injected in subcuta- 
neous tissue, including the brain.*>7-3 
Intracerebral injection of serotonin 
was reported by Bulle’ and Osterholm 
et al* to result in brain edema. Howev- 
er, many other investigators were 
unable to confirm their findings.**'?-" 
Osterholm et al injected doses of sero- 
tonin that were far higher than would 
appear possible by pathophysiological 
processes, and the vehicle had a pH of 
3.5 to 3.9, which could bring about a 
nonspecific inflammatory reaction.”:"” 
However, serotonin seems to be able 
to alter the permeability of certain 
vessels. Serotonin in extracerebral tis- 
sue induces an endothelial contraction 
that opens endothelial tight junctions 
and allows passage of large molecules, 
such as proteins.’ However, the vessels 
in the CNS do not react in the same 





manner as those in other organs 
because of the presence of blood-brain 
barrier. Ultrastructural study has not 
revealed the opening of the tight 
interendothelial junctions of the cere- 
bral vessels following intraventricular 
perfusion of buffered serotonin." A 
significant amount of extravasation 
perhaps is only possible either through 
endothelium-denuded vessel walls or 
through rupture of the endothelial 
junctions.** 

Our studies with labeled blood sero- 
tonin do not support the conclusion 
that serotonin increases vascular per- 
meability, resulting in the exacerba- 
tion of brain edema. By three hours 
after injury, the edema was most 
extensive in dogs treated with the 
platelet inhibitor, even though the 
accumulation of serotonin in the 
treated and control animals was simi- 
lar (Fig 1). We can speculate that the 
concentration of serotonin at the inju- 
ry site for the first three hours was 
even lower in the treated group than 
in the control group, since RA-233 was 
demonstrated not only to prevent the 
formation of platelet plugs but also, in 
our in vitro studies, to inhibit sero- 
tonin release from platelets (Fig 5). 

The reason for the treated and con- 
trol groups having similar serotonin 
concentrations at the time of killing is 
not certain. Probably this is in part 
due to the hemorrhage at the site of 
injury, which would involve all the 
blood elements, including platelets. 
We also can speculate that platelet 
function was restored by 270 minutes 
after injury when the animals were 
killed, because the effect of RA-233 
had worn off and platelets finally had 
begun to accumulate in the lesion. Our 
in vitro observation that the inhibito- 
ry effect of RA-233 on platelet aggre- 
gation diminished greatly during a 
four-hour period supports this specu- 
lation, as does the observation of 
CuCuiano et al that RA-233 has a 
short duration of action." 
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not increase cerebrovascular permea- 
bilicy, it does have a strong vasocon- 
strictive activity om cerebral blood 
vessels when injected into the vascu- 
lar system or applied topically. 
Macy have suggested that this vaso- 
constrictive property of the serotonin 
liberated from platelets plays a role in 
the local contrel of bleeding and prob- 
ably alsoin the limiting of the leakage 
of fluid caused by edema. Presumably, 
the proeess starts with the aggrega- 
tion of platelets at the site of injury 
followed by the release of platelet 
serotonin. However, our observations 
of the cerebral cortex revealed seg- 
mental spasm in arteries that con- 
tained no visible platelet aggregates 
and also no appreciable spasm in veins 
thet contained a great number of 
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Shore et al revealed that depletion of 


90% serotonin from platelets failed to 


show any effect on bleeding time.” 
They concluded that the vasoconstric- 
tive action of serotonin was not a 
significant factor in hemostasis. The 
contribution of platelet serotonin to 
hemostasis has remained uncertain.” 
On the basis of our data, we concur 
with Shore et al that serotonin re- 
leased from platelets plays a minor 
role in controlling the leakage of ede- 
ma fluid and in hemostasis. 

A number of investigators have 
reported on the concentration in the 
spinal fluid of homovanillic acid 
(HVA) and 5-HIAA following severe 
head injury in man." The 5-HIAA 
levels in CSF were found to be high 
for the first few days after trauma, 
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return to normal or below normal 
after 30 days.> Vecht et al suggested 
that decreased HVA and 5-HIAA ley- 
els indicated damage in the dopamin- 
ergic and serotoninergic systems, re- 
spectively, and that the elevated levels 
of CSF 5-HIAA in the acute phase of 
trauma was attributable to serotonin 
released from platelets in the con- 
tused brain. Our observations sup- 
port the latter view. We found a high- 
er concentration of serotonin on the 
surface of the injured cortex, and it is 
possible that this could be dispersed in 
the CSF (Fig 4). Perhaps the measure- 
ment of the lumbar CSF concentra- 
tion of 5-HIAA could be an index by 
which one could estimate the surface 
area of contused brain following trau- 
ma.*® 
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Model of Wernicke’s Encephalopathy 


Juan C. Troncoso, MD; Michael V. Johnston, MD; Kathryn M. Hess; John W. Griffin, MD; Donald L. Price, MD 


© After a week on a thiamine-free diet 
and daily injections of pyrithiamine hydro- 
bromide, a group of rats began to lose 
weight; soon thereafter hypothermia, pi- 
loerection, and ataxia developed, fol- 
lowed by convulsions and death. Neuro- 
pathologic examination disclosed hemor- 
rhagic necrotic lesions in the thalamus, 
hypothalamus, collicular plate, vestibular 
nuclei, and inferior olives. The control 
groups did not show neurologic signs or 
neuropathologic abnormalities. The le- 
sions in thiamine-deficient rats were simi- 
lar in character and distribution to those 
of human Wernicke’s disease. Because 
this experimental regimen produces neu- 
ropathologic changes rapidly and consis- 
tently, this animal model should be useful 
in studies designed to examine the patho- 
physiologic aspects of experimental Wer- 
nicke’s disease in particular and CNS 
thiamine deficiency in general. 

(Arch Neurol 1981;38:350-354) 


Thre relationship between thiamine 

deficiency and pathologic changes 
in the nervous system has been recog- 
nized for many years.'* In humans, 
deficiency of this vitamin is asso- 
ciated with two well-defined neuro- 
logic disorders, a mixed sensory-motor 
neuropathy, and Wernicke’s syn- 
drome, characterized clinically by re- 
duced levels of awareness, ataxia, and 
disturbance of ocular motility.” In 
addition to these two disorders, dis- 
turbances of thiamine metabolism 
may play a role in several other 
human diseases, including infantile 
subacute necrotizing encephalopa- 
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thy’!° and some forms of inherited 
ataxias." 

One of the characteristics of a num- 
ber of these deficiency disorders is 
their predilection for specific parts of 
the CNS. For example, the symmetri- 
cal, hemorrhagic, spongiform lesions 
of Wernicke’s disease have character- 
istic topography, eg, the periventricu- 
lar regions of the thalamus and hypo- 
thalamus, the mamillary bodies, the 
periaqueductal regions of the mid- 
brain, and the floor of the fourth 
ventricle.** Although abnormalities of 
thiamine metabolism have been impli- 
cated in this disease, the mechanisms 
leading to the pathologic changes and 
consequent dysfunction of neural sys- 
tems have not been elucidated. One of 
the problems that limits investigation 
in this area has been the paucity of 
animal models that fully recapitulate 
the pathologic changes of human Wer- 
nicke’s disease. 

In the present study, rats were 
maintained on a thiamine-deficient 
diet and pyrithiamine hydrobromide, 
a thiamine antagonist. In these ani- 
mals, striking clinical abnormalities 
developed; the neuropathologic le- 
sions, highly predictable in character, 
topography, and time course, had fea- 
tures in common with the changes 
described in thiamine-deficient 
mice,'** in rats intoxicated with the 
radiation sensitizer misonidazole," 
and in patients with acute Wernicke’s 
disease. The availability of a rat mod- 





Group 2, 
Group 1, Thiamine-Deficient 
Thiamine-Deficient Diet Plus 
Diet, No. Thiamine, No. 









Table 1.—Number and Distribution of Experimental Animals 


Thiamine-Deficient 


Pyrithiamine, No. 





el, in which the lesions can be consis- 
tently reproduced, provides an oppor- 
tunity to ask specific questions about 
the pathogenesis of these important 
diseases. In the present pathologic 
study, the distribution of brain lesions 
has been mapped. 


MATERIALS AND METHODS 


Thirty-six white female rats that 
weighed 80 to 110 g at the start of the 
experiment were separated into three 
groups (Table 1). Group 1 was maintained 
on the thiamine-deficient diet; group 2 
received a thiamine-deficient diet supple- 
mented with intraperitoneal (IP) thiamine 
hydrochloride, 40 pg/100 g body weight, 
five times per week; group 3 received the 
thiamine-free diet plus IP pyrithiamine 
hydrobromide, 50 ug/100 g body weight, 
five times per week. Each rat in groups 1 
and 2 was pair-fed in relation to an 
assigned animal in group 3. The rats were 
weighed and examined daily. Some rats 
from group 3 were killed on days 5 and 8, 
along with control rats of groups 1 and 2; 
the remaining animals were perfused after 
development of severe neurologic manifes- 
tations, which occurred after ten days on 
pyrithiamine. 

Animals anesthetized with chloral hy- 
drate were perfused by gravity through 
the ascending aorta with 10% formalde- 
hyde in phosphate buffer (pH, 7.3), under a 
pressure of 150 cm H,O. The brains were 
removed and sectioned in the coronal 
plane. The sections were dehydrated 
through successive washes of alcohol solu- 
tions of increasing concentrations and 
embedded in paraffin. Sections (8 um) were 





Group 3, 






Diet Plus 













11-13 (after onset of neu- 
rologic signs in 
group 3) 






*All of these animals had neuropathologic lesions. 
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Fig 1—Top left, Coronal sections through diencephalon; top right, midbrain; lower left, pons; and lower right, medulla of rat treated 


with thiaminedeficient diet and pyrithiamine 
collicwli, vestibular nuclei, and inferior olivary nuclei. Labeled structures are 
pedurcle, p: corticospinal tract, cst; inferior colliculus, ic; inferior oliv 
vestibular nucleus, lvn; posterior mamillary nucleus, pmn; superior vesti 


cut witk a micretome, mounted on glass 
slides, and stained with hematoxylin-eosin, 
Laxol Fast Blve, cresyl violet, phospho- 
tungstic acid-hematoxylin, and silver ni- 
trate (SevierMunger method). 


RESULTS 
Clinical Manifestations 


The rats in group 3 began to lose 
weight afler approximately six to 
eight days ef pyrithiamine; subse- 
quently, grooming habits deterio- 
rated, food intake declined, and the 
amimals became less active. After 11 
days, hypothermia and neurologic ab- 
norma ities abruptly developed in the 
rats, Ataxia, less of righting reflexes, 
piloereetion, amd dystonic posturing of 
the tal were followed within a few 
hours by generalized seizures. The 
convulsions were initially evoked by 
sensory stimulation, but later oc- 
curred spontaneously. 


Pathologic Findings 


In al the rats of group 3 that were 
perfused after the onset of neurologic 
signs, macroscopic inspection of the 
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brain slices disclosed petechial hemor- 
rhages that affected the thalamus, 
hypothalamus, collicular plate, inferi- 
or olives, and floor of the fourth ven- 
tricle. In most instances, the distribu- 
tion of the petechiae was symmetrical 
(Fig 1). 

Histologic studies of the most 
severe lesions present in the vestibu- 
lar nuclei complex, inferior olives, col- 
licular plate, and mamillary bodies 
(Fig 2) showed edema, necrosis of 
neurons and neuropil, and hemor- 
rhages surrounding capillaries that 
appeared very congested, with their 
walls distended and ruptured. Milder 
changes were characterized by spongi- 
form appearance of the neuropil; in 
these regions, there was a minimal 
increase in the number of astrocytes, 
and the capillaries did not appear to 
be increased in number or abnormal in 
character. 

The distribution (Fig 3) of the 
lesions was highly consistent. At the 
diencephalic level, the abnormalities 
preferentially affected the posterior 
hypothalamus, eg, the nuclei mamil- 


(group 3). Hemorrhagic lesions are present in thalamus and hypothalamus, inferior 
as follows: aqueduct, a; corpus callosum cc; cerebral 
ary nucleus, ion; inferior vestibular nucleus, ivn; lateral 
bular nucleus, svn; and third ventricle, Iv. 


laris medialis and lateralis and nu- 
cleus posterior. Thalamic nuclei, in- 
cluding the nucleus reticularis, nu- 
cleus lateralis, and the zona incerta, 
were also frequently involved. The 
inferior and superior colliculi regular- 
ly showed acute lesions. In the pons, 
the lateral vestibular nuclei were 
always abnormal; the superior vestib- 
ular nuclei were commonly affected, 
but the cochlear nuclei showed only 
occasional minimal pathologic change. 
At the level of the medulla, the inferi- 
or olives were severely damaged; 
there was variable involvement of the 
nucleus reticularis parvocellularis. In 
the cerebellum, the nuclei interpositus 
and fastigii were frequently affected, 
but the dentate nucleus and the cere- 
bellar cortex were spared. 

Pathologic changes were not pres- 
ent in the brains of the rats in group 3 
that were perfused at days 5 and 8, 
nor were there any abnormalities in 
animals in groups 1 or 2. Lesions were 
not identified in the heart, lungs, liv- 
er, spleen, or kidneys of any experi- 
mental or control rat. 
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Fig 2.—Microscopic section through hypothalamus showing spongiform change in 
neuropil and hemorrhage in medial mamillary nucleus (mmn). Arrow indicates recessus 


mamillaris (hematoxylin-eosin, X 72). 
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Fig 3.—Schematic view of sections 
through diencephalon, midbrain, pons, 
and medulla. Dashed areas represent sites 
at which pathologic lesions were consis- 
tently present. Labeled structures are as 
follows: corticospinal tract, cst; inferior 
olives, io; lateral mamillary nucleus, Imn; 
vestibular nuclei, vn; facial nerve, Vlin; and 
third ventricle, Illv. 
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COMMENT 
Clinical Manifestations 


When rats on a thiamine-deficient 
diet are given a thiamine antagonist, 
an acutely evolving neurologic disor- 
der develops, which has clinical fea- 
tures in common with Wernicke’s dis- 
ease in humans, including a depressed 
level of consciousness and ataxia. In 
addition, convulsions and hypother- 
mia consistently developed in the rats, 
characteristics that are only occasion- 
ally present in cases of Wernicke’s 
disease. Similar abnormalities occur 
with dietary thiamine deficiency 
alone, but the disorder has a more 
prolonged latency." 


Pathologic Findings 


Previous neuropathologie studies 
have been carried out on thiamine 
deficiency, with use of different spe- 
cies of animals and different protocols 
to deplete thiamine levels. A review of 
these studies at the light microscop- 
ic'3412.13.16-18 and ultrastructural'®19-22 
levels is given in Tables 2 and 3, 
respectively. In general, it has been 
difficult to reliably reproduce lesions 
with a character and distribution sim- 
ilar to those observed in cases of Wer- 
nicke’s disease. 

Thiamine-deficient diets have 
usually not caused lesions with a pre- 
dictability sufficient for carrying out 
detailed pathopharmacologic studies 
(Table 2). Acute thiamine deficiency 
in pigeons caused clinical disease, but 
neuropathologic changes were infre- 
quent and confined to the vestibular 
nuclei and cerebellum.’ Chronic thia- 


mine deficiency produced more exten- 
sive lesions, although not to the 
degree observed in Wernicke’s dis- 
ease. In rats on a thiamine-deficient 
diet, hemorrhagic necrosis of the teg- 
mentum of pons and medulla was 
present in only 30% of rats with clini- 
cal disease.’ 

Thiamine antagonists produce en- 
cephalopathy in animals. Thiaminase, 
an enzyme that catalyzes the break- 
down of thiamine, has been implicated 
in the acute thiamine deficiency that 
occurs in foxes (Chastek’s paralysis) 
and cats that are fed a diet containing 
raw fish. In both species, ataxia was 
followed by convulsions, spastic paral- 
ysis, coma, and death. The neuropath- 
ologic changes consisted of bilateral 
focal hemorrhages, with a symmetri- 
cal distribution in the periventricular 
gray matter.” 

In mice exposed to pyrithiamine, 


‘neurologic symptoms developed at 


eight days, but lesions were not iden- 
tified until two to six weeks of intoxi- 
cation.’ After pyrithiamine adminis- 
tration, mice had abnormalities in the 
vestibular nuclei, thalamus, hippocam- 
pus, and occasionally in the mamillary 
bodies, inferior colliculi, and basal 
ganglia. Ruminants had necrotic le- 
sions in the cerebral cortex after 
being treated with amprolium, anoth- 
er thiamine antagonist.” More recent- 
ly, the combination of pyrithiamine 
and a thiamine-deficient diet has been 
shown to cause neuropathologic le- 
sions in mice, affecting predominant- 
ly the thalamus and pontine tegmen- 
tum, but with rare involvement of 
mamillary bodies and periaqueductal 
gray matter." 

The present study was designed to 
serve as a basis for an ongoing, 
detailed, neuropharmacologic analysis 
of transmitter levels in the encepha- 
lopathies associated with thiamine 
deficiency and misonidazole toxicity." 
In this article, we document the fre- 
quency and anatomic distribution of 
the lesions. All animals in group 3 had 
neurologic and neuropathologic abnor- 
malities after the 11th day. Lesions 
were consistently found in the mamil- 
lary bodies, thalamus, fornices, peri- 
aqueductal gray matter, superior and 
inferior colliculi, floor of the fourth 
ventricle, and inferior olives. The con- 
stancy of the occurrence and topogra- 
phy of the neuropathologie changes 
are essential for detailed analyses of 
the role of transmitter abnormalities 
in this model. 

The character and pattern of the 
lesions was similar to that described 
in Wernicke’s disease,’ but the distri- 
bution of the lesions in the experimen- 
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tal cases of the disease differed from 
human disease im that the former con- 
sistently showed lesiens in the inferi- 
or olives, an abnormaity not common- 
ly seen in humans. Although hemor- 
rkages eccuzred in all of the rats we 
studied, they were reported in only 
10% of haman cases.* However, a sub- 
stantial percentage of brains from 
patients with Wernicke’s disease show 
eridenee of old hemorrhages in the 
farm of hemosiderin-containing mac- 
rephages. In the rats in our study, 
macrophages were net abundant, and 
there was amost no proliferation of 
glial cells. The high incidence of 
hemorrhages and the paucity of the 
phagocytesis and glial responses are 
explained by the fact that the rats 
were killed n the acute phase of the 
disease. In @ntrast, the patients who 
receive treatment may live for vari- 
able periads of time, thus allowing the 
pathologie precess te evolve into the 
phases of phagocytosis and glial 
response.” 


Clinicopathologie Correlation 


In the esperimental cases of the 
disease, the location of the pathologic 
findings eorzelates well with the clini- 
cal manifes:ations. Loss of righting 
reflexes and ataxia are related to the 
lesions of the vestibular and cerebellar 
nuclei. Distarbance in the degree of 
alertness may reflect involvement of 
the nuclei @& the reticular formation. 
The hypothermia may well result 
from changesoveurring in the posteri- 
or hypothalamus. 


Pathogenic Role 
of Thiamine Deficiency 


The exact role of thiamine in brain 
metabolism hasnot been elucidated. It 
is known that taiamme acts as a coen- 
zyme,"** and Ē is also important in 
the functmn of excitable mem- 
branes.**@’ Pynithiamine acts by in- 
hibiting thiamine kinase, thus block- 
ing the phosphorylation of thiamine to 
its active farm, thiamine diphosphate 
(also knewa as thiamine pyrophos- 
phate): Since pyrithiamine is concen- 
trated in the brain, it produces a more 
rapid and severe thiamine depletion in 
brain tissue than in other organs.”*:*° 
The aecumulation of pyrithiamine in 
the CNS. with the consequent inhibi- 
tion of thiamine activity, presumably 
underlies rapid development of clini- 
cal manifestations and pathologic 
changes obærved in experimental ani- 
mails. Althoughithe drug has been used 
to explore the effect of thiamine defi- 
ciency on newe membrane activi- 
ty**=*° andion central neurotransmis- 
sion, the hhistepathologic changes 
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Table 2.—Topography and Frequency of Lesions in 
Light Microscopic Studies of Experimental Thiamine Deficiency 









Source Species Regimen Neuropathologic Changes 
Vitamin B-deficient Bilateral, symmetrical hemor- 
diet rhages involving the floor 
of fourth ventricle, pons, 

medulla, and cerebellum in 
approximately 75% of the 
rats 

Necrosis of thalamus, hypo- 
thalamus, and periaque- 
ductal region 

Swelling and degeneration of 
central and peripheral ax- 
ons of vestibular neurons. 
Hemorrhages ir vestibular 
nucleus, cerebellum, retic- 
ular formation, and thala- 
mus; lesions were ob- 
served in most of the ani- 
mals in a subacute or 
chronic regimen, but not 
in those witn acute defi- 
ciency 

Necrosis in putamen (71%), 
inferior colliculi (57%), cer- 
ebellar vermis (57%), va- 
gus nucleus (43%), oculo- 
motor nucleus (43%), and 
abducens nucleus (43%) 

Necrosis of the tegmentum 
of the dorsal pons; lesions 
observed in 30% of the 
animals 

Petechiae and/or necrosis in 
hippocampus, thalamus, 
and vestibular nuclei; le- 
sions were occasionally 
present in mamillary bod- 
ies, inferior colliculi, and 
globus pallidus. 

Necrosis of regions in cere- 
bral cortex, 3 of 7 animals 

Petechiae in thalamus, pon- 

istration and tine tegmentum occurred 

thiamine-deficient in all the experimental ani- 

diet mals; the mamillary bodies 

and periaqueductal gray 

matter were rarely 

affected 
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Table 3.—Ultrastructural Studies on Experimental Thiamine Deficiency 
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Source Species Regimen logic Lesion 
Rat Thiamine-deficient Swelling and vacuola- 
diet tion of glial cells in 


latera vestibular nu- 
cleus 
Thiamine-deficient Proliferation of mem- 
diet branes in enlarged 
terminal axons in the 
lateral vestibular nu- 
cleus 
Thiamine-deficient Swelling of cytoplasm 
diet of glial cells in the 
lateral and superior 
vestibular nuclei 
Thiamine-deficient Proliferation of mem- 
diet branes and hypertro- 
phy of synaptic bou- 
tons in the lateral 
vestibular nucleus 
Early pathologic 
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induced in the CNS by pyrithiamine 
have only recently begun to be evalu- 
ated.!22 

This investigation clearly shows 
that pyrithiamine, in conjunction with 
a thiamine-deficient diet, causes CNS 
lesions with a very predictable charac- 
ter, topography, and time course. The 
availability of a reproducible model 
provides an opportunity to investigate 
the mechanisms of brain dysfunction 
in thiamine-deficiency encephalopa- 
thy. 


Mechanisms of Brain Dysfunction 


__ The mechanism by which thiamine 
deficiency leads to clinical and neuro- 
pathologic abnormalities remains un- 
clear. The neuropathologic lesions 
affect only selected areas of the brain, 
with a pattern that suggests the pres- 
ence of regional vulnerabilities on a 
metabolic basis. Abnormalities in the 
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Book Co, 1977, pp 749-757. 
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metabolism of transketolase in the 
hexose monophosphate shunt in the 
brain® and of certain neurotransmit- 
ters such as serotonin,*'*** aspartic 
acid, and glutamic acid have been 
implicated as the possible pathophys- 
iologic mechanisms of brain dysfunc- 
tion in thiamine deficiency. 

The importance of understanding 
the mechanisms responsible for the 
deficiency disorders has recently been 
highlighted by the report that ni- 
troimidazoles (misonidazole and met- 
ronidazole), a group of radiation-sen- 
sitizing agents used to treat human 
patients with neoplastic disease, pro- 
duce clinical and pathologic changes 
that resemble these associated with 
the administration of pyrithiamine to 
rats on a thiamine-deficient diet.'*"7 
In rats intoxicated with misonidazole, 
ataxia, loss of righting reflexes, and 
dystonic posturing of the tail develop, 
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Clinical Correlates of Midline Spikes 
Ar Anz ysis of 21 Patients 


Albe~t Ehte, *D;Schenley Co, MD; Mary Gene Jones, R EEG T 


è Twenty-cme children had interictal 
EEGS showire spikes located at the F,,C., 
and F, electeade= their EEGs were com- 
pared with thoseef age-matched children 
refemred ‘© war laboratory (group 1, 63 
chilcren) ame children with C, and C, 
spikes (cromp 2. 41 children). Midline 
spikes cerræ ate well with a history of 
seizures TT vs "3% in group 1 and 76% 
in group 2) enc neurologic abnormality 
(38% vs D%ein aepup 1 and 22% in group 
2). Ne paiierthec progressive neurologic 
dis=se or aim tumor. There are two 
different pos blesmechanisms in the gen- 
esis of midife spikes. In the majority of 
children, midin= spikes may represent 
generalized =ilestifomm abnormalities; in 
a small sabcooup they may be analogous 
to C an@iC. pikes end be generated by a 
cortical epileotczenic focus. 

(Auch Mears! 1381;38:355-357) 


ittie is kmewn about the clinical cor- 
pelases æf .aterictal spikes occur- 
ring in the miine. Previous reports 
əf surgcaly ecenfirmed median and 
parasagittal lesions have included a 
few adult catients with paramedian 
as well a= midline spike foci? A 
recent repert e 14 patients with ver- 
tex spikes,=gee 3 to 32 years, did not 
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include an analysis of neurologic sta- 
tus or seizure control.’ We describe 21 
children with midline spikes and 
attempt to delineate the clinical char- 
acteristics of this population. 


PATIENTS AND METHODS 


Our data were obtained from the 11,000 
EEGs done at Children’s Medical Center, 
Dallas, from 1971 to 1979. All EEGs were 
performed using the international 10-20 
method of electrode placement. The pa- 
tients’ charts were reviewed for informa- 
tion regarding seizures, neurologic status, 
and clinical diagnosis. 

Our patient population was defined by 
an EEG that had as its most prominent 
abnormality a midline spike focus, identi- 
fied by maximum amplitude (in referential 
montages) and phase reversal (in bipolar 
montages) of spikes over the F,, C,, of P, 
electrodes. This presented no problem dur- 
ing a wake EKG (Fig 1). During sleep, the 
midline spike was differentiated from ver- 
tex waves by a consistently different elec- 
trical field (Fig 2) or morphologic features 
(Fig 1). Tracings where a clear differentia- 
tion between midline spikes and vertex 
waves could not be made were not 
included. 

Thirty-seven EEGs showing midline 
spikes were identified in 21 patients; 35 of 
these included sleep as well as wake record- 
ings. The total number of EEGs obtained 
in our patients was 47. Four patients had 
EEGs prior to their first midline spike 
EEG. Ten patients had subsequent EEGs. 

For comparison, two control groups were 
formed from the children referred to our 
laboratory and matched, with respect to 
age and time period of EEG recording, to 
the patients with midline spike at the time 
of their first midline spike EEG. Group 1 
consisted of 63 general EEG patients. 
Group 2 consisted of 41 patients with C, 
and/or C, spikes (“benign rolandic epilep- 
sy”); patients with abnormalities other 
than C, and/or C, spikes were excluded. 


The x? statistical method was used for 
group comparisons. 


RESULTS 


Our patients with midline spikes 
comprised 0.18% of all of the patients 
referred for EEGs. Age at the time of 
the first midline spike EEG ranged 
from 3 days to 12 years, with a mean 
of 6 years. This age distribution fol- 
lows that of all patients referred to 
our laboratory for EEG. Eight were 
boys and 18 were girls. 

Serial EEGs were obtained in 14 
patients. Ten patients had subsequent 
EEGs after a mean period of 2.1 years. 
Of these, five patients had persistent 
midline spikes, two became electro- 
graphically normal, and two had other 
EEG abnormalities. The longest per- 
sistence observed for a midline spike 
was three years. Of the four patients 
with prior EEGs, two had normal 
EEGs and two had other epileptiform 
abnormalities. 

Of the 37 midline spike EEGs 
obtained, C, was the focus in 26, P, in 
eight, F, in two, and F,-C, in one. The 
focus was confined to the midline in 12 
and spread to adjacent areas in 25. 
Midline spikes were the sole abnor- 
mality (pure midline spikes) in 25 
EEGs (12 patients). Of the other 12 
EEGs, eight had other epileptiform 
abnormalities and four showed slow- 
ing. It was not uncommon in patients 
with several EEGs for migration of 
the spike focus or change in other 
abnormalities to occur. Midline spikes 
occurred only during sleep in 14 EEGs. 
They occurred during both wake and 
sleep in 21 EEGs; in 15 of these, the 
spike frequency and/or electrical field 
were increased by sleep. 
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Fig 1.—Wake (initial portion before break in tracing) and sleep recording (following break in tracing) from patient 
with vertex spike focus. Vertex spikes are indicated by asterisks; normal vertex sharp waves of sleep are indicated 
by arrows at bottom of tracing. 


Fig 2.—Recording of patient exhibiting midline spikes only during sleep. Spikes (asterisks) can be distinguished 
from normal sleep vertex activity (arrows at bottom of tracing) by their maximum amplitude occurring at P, and by 
their sharper configuration. 
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Incidence of Seizures and Neurologic Abnormality in Patient and Control Populations 





> tt 


Neurologically 


Patients With Abnormal 


Patients with other EEG abnormalities excluded. 


tP< 0& 


§Matched control subjects from general population of children referred for EEG. 
Matched control subjects with C, and/or C, spikes; no other EEG abnormalities. 


Seizures. were the most common 
reason for referral to the EEG labora- 
tery. Nimeteen (91%) of our patients 
had a history of seizures. Of the two 
without seizures, one had headaches 
and the ether was mentally retarded. 
Seizures were described as general- 
izec tonic-clonic in 12 patients, gener- 
alized myoclonic in one, atonic in one, 
foez! moter in three, and mixed in 
twe Seizare onset was in a leg in two 
of tse three patients with focal motor 
seiacres. One patient with mixed sei- 
zures hac generalized tonic-clonic sei- 
zures, geaeral myoclonic seizures, and 
apneic spells: the other had general- 
izec toni:-clanic and complex partial 
seiæres. Four patients with midline 
seiære (£1) had evidence of focality 
in their =izumes. 

Ssizure contro! was difficult to eval- 
uate because of poor quantitation in 
the-chart However, only the four with 
foes] seizures had clear evidence of 
difficulty in control. ` 

Eight patients (38%) had neurologic 
abncrma ity at the time of their first 
midline spike EEG as determined by 
an examination and/or psychomotor 
retardation. Patients whose problems 
were primarily behavioral, such as 
chilfren wath hyperactivity or “mini- 
mal braim dysfunction,” were not con- 
sidered neurelogically abnormal. If 
only pacients with midline spike 
abmcrmaities were considered, three 
of 12 patients (25%) had neurologic 


1. Kennedy WA: Clinical and electroencepha- 
lographic aspects of epileptogenic lesions of the 
media! surface and superior border of the cere- 
bral hemisphere. Brain 1959;82:147-161. 

2. Tukel K, Jasper H: The electroencephalo- 
gram in pacasagittal lesions. Electroencephalogr 
Clin Neuraphysiol 1952;4:481-494. 

3. Pedley TA, Tharp BR, Herman KR: Electro- 
graphic ani clinical correlates of vertex spike 
foci. Zlectreencephalegr Clin Neurophysiol, to be 
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abnormalities (Table). 

Clinical diagnoses in the 21 patients 
were as follows: idiopathic seizures, 12 
patients; seizures associated with psy- 
chomotor retardation, six, including 
three of undetermined cause, two dys- 
morphic, and one with neonatal sub- 
arachnoid bleeding; mental retarda- 
tion with dysmorphism, one; head- 
ache, one; and focal encephalitis, one. 
None had brain tumor or progressive 
neurologic disease. 


COMMENT 


Our data indicate a high correlation 
between midline spikes and seizures. 
Of the 21 patients, 91% had clinical 
seizures. If we exclude those with 
evidence for a diffuse encephalopathy, 
as indicated by slowing or multifocal 
spikes in their EEGs, 83% of patients 
with midline spikes had seizures. This 
is significantly greater (P < .05) than 
the seizure incidence in control group 
l and similar to that in control group 2 
(Table). 

There also appears to be a correla- 
tion between midline spikes and neu- 
rologic abnormality; 38% of the pa- 
tients with midline spike were 
neurologically abnormal, compared 
with 29% of group 1 and 22% of group 
2. If patients showing slowing or mul- 
tifocal spikes are excluded, the 
incidence of neurologic abnormality 
becomes 25% in the midline spike pop- 
ulation and 13% in group 1. This corre- 
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lates with the few adult patients pre- 
viously described with midline spikes, 
most of whom had structural lesions.’ 
However, in contrast, none of our 
patients had evidence of progressive 
neurologic disease or brain tumors. 

Our patients with midline spikes 
appear to be a heterogeneous popula- 
tion, and more than one mechanism 
for the genesis of midline spikes is 
likely. The high incidence of general- 
ized seizures in our patients (12 of 19 
patients) suggests that in this group 
of children midline spikes may be a 
manifestation of a generalized epilep- 
sy triggered by subcortical structures. 
The following observations support 
this hypothesis: (1) the field of midline 
spikes is often large and appears 
bisynchronous in sagittal montages 
(25 of 87 EEGs), and (2) the electrical 
field of midline spikes and their 
enhancement by sleep are analogous 
to the V waves and E complexes of 
sleep, which are thought to be pro- 
jected phenomena from subcortical 
structures.‘ 

In the four patients with focal sei- 
zures, midline spikes probably reflect 
a discrete epileptic focus in the para- 
sagittal cortex. This subgroup may be 
similar to children with C, and/or C, 
spikes of “benign rolandic epilepsy,” 
who have a comparable seizure inci- 
dence and a generally nonprogressive 
course.** Seizures in these children 
frequently have focal features and are 
thought to arise from a cortical epilep- 
togenic focus. **" 

Although the age cf the patients 
with midline spikes follows the distri- 
bution of all children referred to our 
laboratory for EEGs, it is our personal 
observation that midline spikes are an 
electrographic phenomenon seen 
much more frequently in children 
than in adults. A review o? EEGs done 
on a general, adult referral population 
during a four-year period at Parkland 
Hospital, Dallas, did not disclose mid- 
line spikes. A longer follow-up study 
of our patients is necessary to see if 
midline spikes do indeed disappear 
with increasing age. 
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Ischemic Oculopathy 





A Manifestation of Carotid Artery Disease 


Lucy H. Y. Young, MD, Richard E. Appen, MD 


è Six patients experienced ischemic 
oculopathy, a condition in which there is 
ischemia in both the anterior and posteri- 
or segments of the eye caused by occlu- 
sive carotid artery disease. The abnormal- 
ities in the anterior segment include epi- 
scleral vascular congestion, anterior 
chamber flare and cells, a mid-dilated, 
sluggish, or unreactive pupil, rubeosis 
iridis, and abnormal intraocular pressure. 
The posterior segment abnormalities in- 
clude ischemic insults to the retina or 
optic nerve, venous-stasis retinopathy, 
and low ophthalmodynamometry values. 
Ophthalmodynamometry is Particularly 
helpful in recognizing the pathogenesis of 
this disorder. Superficial temporal ar- 
tery-middle cerebral artery anastomosis 
surgery may have particular merit for 
patients with ischemic oculopathy. 

(Arch Neurol 1981;38:358-361) 


[schemic oculopathy is a condition in 

which abnormalities occur in both 
the anterior and posterior segments 
of the eye as a result of reduced 
orbital blood flow secondary to occlu- 
sive carotid artery disease. The abnor- 
malities in the anterior portion of the 
eye include episcleral vascular conges- 
tion, a cloudy cornea, anterior cham- 
ber flare and cells by slitlamp exami- 
nation, a mid-dilated, sluggish, or 
unreactive pupil, rubeosis iridis, and 
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abnormal intraocular pressure (IOP). 
In the posterior portion of the eye, 
abnormalities include ischemic insults 
to the retina or eptic nerve, venous- 
stasis retinopathy, and low ophthal- 
modynamometry (ODM) values. We 
review the symptems and the signs of 
ischemic oculopathy and emphasize 
that patients with this condition may 
benefit from an arterial bypass proce- 
dure to enhance the perfusion of the 
brain and the eye. 


METHODS 


Our files provided the records of six 
patients examined between 1974 and 1979 
with ischemic oculopathy and arterio- 
graphically proven eeclusive carotid artery 
disease. We reviewed the records of these 
patients, with special attention to the ocu- 
lar signs and symptems, the arteriographic 
findings, and the ceurse. The neuro-oph- 
thalmologic examination emphasized as- 
sessment of visual acuity, pupillary reac- 
tions, visual fields, HOP, anterior segment 
findings on slitlamp examination, and oph- 
thalmoscopy. In addition, ODM, ausculta- 
tion for carotid and ocular bruits, and 
palpation of facial pulses were per- 
formed. 


RESULTS 


The Table summarizes the findings 
in the six patients. There were four 
men and two women whose ages 
ranged from 44 to 66 years, with an 
average of 57 years. Four patients had 
experienced unilateral sensory or mo- 
tor deficits in the extremities. Two 
complained of pain about the affected 
eye. For all six patients, visual impair- 
ment was a prominent symptom. The 
vision was notably impaired (6/60 [20/ 
200] or worse in the involved eye) in 
five of the six patients. Visual field 


defects in the involved eye were pres- 
ent in all patients, varying from a 
central scotoma to fields having only a 
temporal island remaining. Five pa- 
tients had considerable episcleral vas- 
cular congestion. All six patients had 
sluggish or unreactive pupils in the 
affected eye. Slitlamp examination 
disclosed neovascularization of the iris 
(rubeosis iridis) in all six patients. All 
of the patients had abnormal IOP in 
the affected eye. Two patients had 
hypotony, while four had elevated 
pressure. 

Fundus examination demonstrated 
abnormal findings in the involved eye 
in all six patients. Three patients had 
attenuated arteries and veins, while 
there was engorgement of the retinal 
veins in three others. Three patients 
had scattered flame-shaped retinal 
hemorrhages and two had optic disc 
pallor. 

Ophthalmodynamometry disclosed 
low ophthalmic artery pressure in the 
involved eye in all six patients, with 
an average of 9/4 units (no arterial 
pulsations were elicited in twc pa- 
tients). The ODM value was also lew in 
the fellow eye in four patients, with 
an average of 19/4 units. 

Two patients had a carotid bruit on 
the same side as the involved eye, and 
in addition, one of them had an ipsilat- 
eral ocular bruit. Facial pulses (super- 
ficial temporal and angular arteries) 
were asymmetric and/or more promi- 
nent than usual in four patients. 

All six patients*had occlusive carot- 
id artery disease. Arteriography 
showed that two patients had bilateral 
internal carotid artery occlusion. one 
had 95% stenosis of the right internal 
carotid artery and occlusion of the left 
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Characteristics of Patients With Ischemic Oculopathy 


Intra- 
Epi- ocular 
scleral Pupil Rubeo- Pres- 
Visual Conges- Size, sis sure, Ophthalmo- 
Acuity* tion mm lridis mm Hg dynamometry{ 
Patient/age. impaied = ———_ 9 ——— —— — SOs Tae ae Bee 
yr/Sex Eye oD os OD OS OD OS OD OS OD OS os Arteriographic Results} 
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No pul- 
sation 


Diastolic 





No pul- 
sation 





8/2 Occlusion of 

right and left ICA 
Occlusion of 
right and left ICA 
Occlusion of 

left CCA and 95% 

stenosis of right ICA 
45/20 Occlusion of 

right ICA with normal 





20/2 


30/2 





left ICA 
only 60% Stenosis 
8 of extracranial 


ICA bilaterally; 75% stenosis 
of intrapetrous 

portion of left ICA 
130/95 Occlusion of 
right ICA with nermal 
left ICA 


*Visual acuity of 6/6 in metric units is equivalent to 20/20; CF indicates ability only to count fingers; NLP, no light perception; HM, ability to recognize 


hand movements. 


FGiven in anits shown on ophthalmodynamometer. 
TCA indicates “termal carotid artery; CCA, common carotid artery. 


common carctid artery; two had uni- 
lateral intermal carotid artery occlu- 
sion; and ome had 60% extracranial 
stenosis cf beth the right and left 
internal cared arteries and 75% ste- 
nosis of the -atrapetrous portion of 
the left interral carotid artery. 

The followmg case reports describe 
two representative patients in detail. 


REP@RT OF CASES 


Case 1.—A 52 year-old man was admit- 
ted to the neumology service at Madison 
(Wis) General Espital on April 4, 1978, for 
evaluation of a =onvulsion. His history indi- 
cated two priser myocardial infarcts (in 
1968 and 187) and an apparent stroke in 
1976, producing wight-sided numbness and 
weakness. The isian of his left eye had 
been impaized fr at least one month. 

The patient was oriented but lethargic, 
and had diffiemlty in persisting at a 
requested task- Functions of the cranial 
nerves were nernal except as pertained to 
the eyes. Trere-was a mild right hemipare- 
sis and hyperrefiexia. The examination of 
the sensory sy=em showed normal find- 
ings. The plantawresponse was extensor on 
the right amd fexor on the left. 

Neuro-opithamologic examination indi- 
cated a visual acuity of 6/6 (20/20) in the 
right eye, and nger counting in the left. 
The left eye wes diffusely congested (Fig 
1). There was so ptosis. Ocular motility 
study revealed a right gaze paresis. The 
left pupil measaced 5 mm and was unreac- 
tive to light dimeztly or consensually, while 
the right papil measured 3 mm and was 
normally react se to light (Fig 1). Visual 
fields showed a paracentral scotoma in the 
right eye an@nly en upper temporal 
island of visiom ~emaining in the left. Slit- 
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lamp examination demonstrated rubeosis 
iridis and 2+ flare and occasional cells in 
the anterior chamber of the left eye. The 
IOP was 18 mm Hg in the right eye and 4 
mm Hg in the left. Ophthalmoscopy 
showed retinal venous distention in the 
right eye, and in the left, optic atrophy, 
narrowed retinal arteries, and scattered 
blot and flame-shaped hemorrhages (Fig 
2). There was sludging of the blood flowing 
in the retinal veins. The ODM values were 
low, at 8/2 units bilaterally. No carotid or 
ocular bruits were audible. Facial pulses 
showed unusually prominent angular and 
superficial temporal arteries. 

Arteriography showed occlusion of both 
internal carotid arteries at their origins 
and occlusion of the right vertebral artery. 
Bilaterally, there was prominent collateral 
retrograde flow through the ophthalmic 
arteries into the internal carotid arteries 
intracranially. 

The patient underwent a right superfi- 
cial temporal artery-middle cerebral ar- 
tery anastomosis on April 17, 1978, and the 
same procedure on the left side on April 27, 
1978. Two months later, arteriography 
indicated patent anastomoses bilaterally. 
The patient’s condition had improved in 
both walking and mentation. One year 
later, the right eye maintained normal 
vision and the ODM value had risen to 
32/18 units. The vision of the left eye 
remained poor, the rubeosis iridis per- 
sisted, and the IOP had become elevated at 
33 mm Hg. 

Case 2.—A 58-year-old man had sus- 
tained marked loss of vision in the right 
eye for three weeks and pain in that eye 
for three days prior to his admission to 
Madison General Hospital on March 10, 
1979. His family had noted reduced alert- 
ness and impaired memory for several 
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Fig 1.—Case 1. External appearance of 
eyes on April 12, 1978, depicting conjunc- 
tival congestion and mydriasis of left eye. 


months. The patient had not experienced 
previous amaurosis fugax or hemiparesis. 
He had had diabetes mellitus for several 
years, requiring oral medication only. 

It was difficult for the patient to cooper- 
ate. He was slightly lethargic, out was well 
oriented. General examination findings 
were unremarkable except for blood pres- 
sure of 138/98 mm Hg. Cranial nerve func- 
tion was normal except as pertained to the 
eyes. There were weakness and atrophy of 
the intrinsic musculature of the left hand, 
but the strength of the extremities was 
otherwise normal. Sensory examination 
revealed impairment of grapnesthesia in 
the left hand, but no deficits to pinprick, 
light touch, or joint position. The muscle 
stretch reflexes were symmetrically hy- 
poactive. Plantar responses were flexor 
bilaterally. 

The right eye was blind, and visual acui- 
ty was 6/8 (20/25) in the left eye. The right 
eye was moderately congested. The right 
pupil measured 5 mm, and the left, 3 mm. 


359 





The right pupil did not respond to light 
directly or consensually, while the left had 
a good direct response to light. Slitlamp 
examination of the right eye showed 
rubeosis iridis with an IOP of 43 mm Hg. 
In the left eye, the anterior chamber was 
normal and the IOP was 18 mm Hg. Oph- 
thalmoscopy of the right eye showed optic 
atrophy and severe narrowing of the cen- 
tral retinal artery and vein and their 
branches, without retinal emboli, while the 
left fundus was normal (Fig 3). The ODM 
value was 20/2 units in the left eye, and no 
visible arterial pulsations could be elicited 
in the right eye. No carotid bruits were 
audible. A carotid Doppler scan indicated 
bilateral internal carotid artery occlusion. 
Transfemoral arteriography showed bilat- 
eral internal carotid occlusions distal to the 
carotid bifurcations. Bilaterally, there was 
retrograde flow through the ophthalmic 
arteries to perfuse the intracranial inter- 
nal carotid artery. 
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Fig 2.—Case 1. Ophthalmoscopic appearance of right e 
engorged retinal veins, while left has optic atrophy, narr 


Fig 3.—Case 2. Ophthalmoscopic appearance of ri 
severe narrowing of central retinal artery and vei 





The patient underwent superficial tem- 
poral artery-middle cerebral artery anas- 
tomosis on the left side on March 28, 1979 
and on the right on April 6, 1979. He did 
well postoperatively, and two months later, 
arteriography showed patent anastomoses; 
the left superficial temporal graft flow was 
50 mL/min, and the right flow was 111 
mL/min. Nine months later, the vision of 
the right eye remained absent, the rubeosis 
iridis persisted, and the IOP had dropped 
to 34 mm Hg. The left eye maintained 
normal vision and the ODM value had risen 
to 40/25 units. 


COMMENT 


Our patients resemble those in pre- 
vious descriptions of ischemic oculopa- 
thy.** It has not been established why 
only some of the patients with inter- 
nal carotid artery occlusion experience 
the ischemic ocular manifestations. 





ye (left) and left eye (right) on April 12, 1978. Right eye has 
owed retinal arterioles, and scattered hemorrhages. 


ght eye (left) and left eye (right). Right eye has optic atrophy and 
n and their branches, while left is within normal limits. 


One presumes that the rapidity with 
which the carotid ocelusion occurs, the 
related degree of collateral ocular per- 
fusion that has developed, and the 
prior status of the vasculature of the 
iris, choroid, and retina are pertinent 
variables. 

The neovascularization of the iris 
and anterior chamber angle (rubeosis 
iridis), when accompanied by suffi- 
cient aqueous humor production, can 
result in elevated IOP, as was present 
in four of our patients. In 1962, 
Smith” described two patients with 
internal carotid artery occlusion with 
ipsilateral glaucoma associated with 
contralateral hemiplegia and homony- 
mous hemianopia. Rubeosis iridis gen- 
erally produces a severe type of glau- 
coma because of obstruction of the 
trabecular meshwork at Schlemm’s 
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canal in thezm terior chamber angle by 
proiiferacin= fibrovascular tissue. 
Once an 2ye has developed neovascu- 
lar glaueem= it is unlikely that the 
glaucoma w | be improved by increas- 
ing the ocular perfusion, as superficial 
temporal-medle cerebral artery 
shunting has heen reported to do to a 
mild degree* The reason is that the 
new vessels obstructing the trabecular 
meshwork at Schlemm’s canal do not 
tend to regres when the prior hypoxic 
stimulation tas been eliminated. In 
fact, following the vascular shunting 
prosedure the glaucoma may be 
aggravated =s im case 1) because of 
inereased preiuction of aqueous hu- 
mor by the œwmlar ciliary body when it 
has regained better arterial perfusion, 
while Schiemmm’s canal draining. the 
aqueous bumser remains obstructed. 
Because the glaucoma that occurs 
with rubeesis aridis is generally diffi- 
cult to con-re..the presence of a low or 
normal IGP im the presence of iris 
neovascularization should suggest the 
possibility of Schemic oculopathy. 

Heweve=, lowered IOP shortly after 
ipsilateral ligion of the common and 
external carocal arteries was reported 
by Sivan and Eaaf in 1951. The ocu- 
lar hypotony, 2s present in two of our 
patients, presamably occurs second- 
ary to redwcel production of aqueous 
humer by tke hypoperfused ciliary 
body of the e=: 

The ophthaimoscopic findings asso- 
ciated with carotid artery occlusion 
may vary willy depending on the 
rate of onset. the severity, and the 
duration o- eclusion of the carotid 
artery as wel as the presence of col- 
lateral circulation. Retinal vascular 
ehanges as a ~esuit of chronic, severe 
reduction im oròital blood flow include 
Inicreaneurvsas, scattered flame- 
shaped hemommages, dilation of the 
retinal veies, «nd sludging of blood 
within the veins. In 1963, Kearns and 
Hollenhorst' te-med these retinal ab- 
normalities “venous-stasis retinopa- 
thy” and found <hem in 5% of patients 
witk unilatera nternal carotid artery 
occlusion. Yeneus-stasis retinopathy 
may resemble diabetic retinopathy, 
but the unilaterality, the midperipher- 
al loeztion of tne microaneurysms, the 
lowered ODM value, and absent or 
minimal mecwer involvement differ- 
entiate vencsstasis retinopathy 
from the lattes. Venous-stasis retin- 
opathy may aiso resemble a partial 
occlusion of the central retinal vein, 
but the low @DIb value on the affected 
sde indicates Ñe carotid artery dis- 
ease as the uneertying cause of the 
retinopathy. © patients with less 
severe and mor recent reduction of 
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orbital blood flow, attenuated arteries 
may be the only funduscopic finding. 

Ophthalmodynamometry, the mea- 
surement of ophthalmic artery pres- 
sure by observing the central retinal 
artery, is helpful in the examination 
of patients suspected to have occlusive 
carotid artery disease. Although it has 
been said that there must be at least 
80%" or 90%" stenosis of the lumen of 
the internal carotid artery to cause an 
important lowering of the ophthalmic 
artery pressure, the test was found to 
be correct in indicating the presence 
or absence of 50% or greater stenosis 
of the internal carotid artery in 75% of 
a series of 36 patients." Ophthalmody- 
namometry may not disclose a unilat- 
erally lowered value when there is 
bilateral carotid artery disease, but it 
can provide abnormally low values for 
each eye. Although the numerical 
units read from the ophthalmodyna- 
mometer do not relate precisely to 
brachial blood pressure measured in 
millimeters of mercury and can vary 
considerably among different instru- 
ments, values of less than 10 units for 
the diastolic level or 20 units for the 
systolic level suggest substantially 
reduced perfusion of the retina. This 
test is often diagnostic in indicating 
the pathogenesis of the ocular abnor- 
malities of ischemic oculopathy. 

Olivarius and Fisher'® have em- 
phasized the importance of looking for 
dilated external carotid branches in 
the face as they represent collateral 
blood flow into the orbit. Four of our 
patients had asymmetric or abnormal 
facial pulsations in the branches of the 
external carotid artery. 

Carotid endarterectomy is general- 
ly carried out only when there is par- 
tial occlusion of the internal carotid 
artery, and not when the artery has 
been occluded.'*'* In 1967, Yasargil et 
al'*° performed the first anastomosis 
of the superficial temporal artery to a 
branch of the middle cerebral artery 
to improve cerebral vascular perfu- 
sion. The specific indications for the 
procedure have not yet been clearly 
delineated. In 1979, Kearns et al" 
suggested that progressing venous- 
stasis retinopathy and ischemic ocular 
pain be considered indications for the 
bypass surgery. As experience has 
increased with this procedure, the 
incidence of a patent anastomosis has 
risen to 95%, and the morbidity of the 
operation has been low.” Patients 
with ischemic oculopathy commonly 
have occlusion of one or both internal 
carotid arteries and have associated 
substantial impairment of cerebral 
perfusion, as indicated by very low 
ODM values. We emphasize that none 
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of our patients who had the bypass 
operation experienced improvement 
in their visual or ocular status, and one 
actually had worsening of his glauco- 
ma. However, we consider that the 
primary goal of the surgical procedure 
should be the prevention of a stroke, 
and the ocular abnormalities primari- 
ly serve as a elue to the underlying 
carotid artery occlusive disease. Al- 
though long-term, controlled studies 
of the superficial temporal-middle 
cerebral artery bypass precedure are 
not yet available, patients with 
ischemic oculopathy may be most like- 
ly to benefit from the operation. 
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Visual Evoked Potentials 
in Chiasmal Gliomas in Four Adults 


Mark J. Kupersmith, MD; Irwin M. Siegel, PhD; Ronald E. Carr, MD; 
Joseph Ransohoff, MD; Eugene Flamm, MD; Erie Shakin 


è Visual evoked potentials (VEPs) were 
recorded from four patients with surgical- 
ly verified chiasmal gliomas. Despite 
good visual acuity, 6/12 (20/40) or better 
in each eye, these patients showed sub- 
stantially reduced VEP amplitudes to a 
diffuse flash stimulus and hardly detecta- 
ble responses to a highly textured check- 
erboard-pattern stimulus. The dissocia- 
tion between evoked electrical activity 
and visual acuity is noteworthy; this dif- 
fers from previously reported findings in 
patients with extrinsic compressing le- 
sions of the chiasm or with lesions of 
demyelinating disease, which usually re- 
duce VEP amplitude and increase con- 
duction time in rough proportion to a loss 
of visual acuity. 

(Arch Neurol 1981;38:362-365) 


liomas of the optic chiasm may be 

difficult to distinguish from optic 
neuritis or extrinsic lesions that cause 
chiasmal compression. The results of 
cerebral angiography'* may be nor- 
mal, and pneumoencephalography? or 
computerized tomography (CT) may 
not lead to a definitive diagnosis. 
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Snellen acuity, color vision, contrast 
sensitivity function, or visual-field 
analyses do not differentiate an 
extrinsic mass from this infiltrating 
tumor. 

Patients with chiasmal gliomas 
usually have visual disturbances that 
often progress to bilateral visual loss. 
Chiasmal gliomas in adults differ 
from the glial hamartomas or gliomas 
of the chiasm found in children,“ in 
that the latter usually produce less 
deterioration in visual acuity even 
when untreated.** However, nonvis- 
ual disturbances secondary to hydro- 
cephalus, or panhypopituitarism or 
diabetes insipidus as a result of hypo- 
thalamic infiltration can be life 
threatening. In contrast, chiasmal 
gliomas in adults may lead to almost 
total blindness after several months. 
The neoplasm can progress, with 
involvement of the hypothalamus and 
ventricular system, and can cause 
death within months of the onset of 
symptoms. This tumor is classified as 
a grade 3 to 4 astrocytoma and infil- 
trates the chiasm, with extension into 
surrounding tissue.** Presently, the 
only means of establishing the diag- 
nosis of a chiasmal glioma is through 
biopsy or necropsy.’ 

A noninvasive test that could help 
distinguish a chiasmal glioma from 
other neurological disorders affecting 
the chiasm or optic nerves would be a 
valuable diagnostic aid. Recently, the 
study of visual evoked potentials 
(VEPs) has been used to investigate a 
variety of visual disorders.’ The VEP 


is recorded from the scalp overlying 
the visual cortex in response to repeti- 
tive flashes of diffuse light or visually 
presented patterns that contain alter- 
nating light and dark stripes or 
squares.” The potentials are notably 
determined by activity from the fove- 
al region of the retina. This article 
describes four patients with surgically 
observed optic chiasm gliomas that 
could not be definitively diagnosed by 
preoperative neuro-ophthalmological 
and neuroradiological evaluations. 
Three patients with pituitary tumors 
and comparable Snellen acuity were 
also studied. Electrodiagnostic inves- 
tigation of the glioma patients unex- 
pectedly showed absent or severely 
attenuated pattern VEPs in the pres- 
ence of relatively preserved Snellen 
acuity. This disparity of acuity and 
electrical cortical activity was quite 
different from the visual findings of 
studies on patients with optic neuri- 
tis," multiple sclerosis, and chias- 
mal compression."* Evoked potentials 
in the latter disorders have indeed 
shown abnormalities in latency, wave- 
shape, and amplitude, but it is only 
when acuity is poor that alterations in 
the VEP comparable to those found in 
our patients occur. 


METHODS 


Electrical potentials from the visual cor- 
tex in response to reversing checkerboard 
patterns on a television screen as well as to 
single flashes of diffuse light were record- 
ed. For pattern stimulation, the patient 
was seated 1.42 m from a television screen 
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that contained am electronically generated 
checkerboard pattern; the entire field sub- 
tends an ang! of &° by 16° at the eye. The 
display was vided into 0.5° black and 
white squares, with a mean (space-aver- 
aged) luminance of 1,350 photopic trolands 
anda contras- equal to 50%. Programming 
the display generator in a pattern reversal 
mode chamges the black squares to white, 
while the whi squares change to black at 
a predetermired rate. The amplitude of the 
responses was maximized by alteration of 
electrode position, contrast of the pattern, 
and rate df r=versal. Im patients 1 and 2, 
reversal rates of 12/3 with 300 sampling 
periods prodieeé no responses. We then 
chose a reversal rate-of 11/s, which gives a 
steady-state mesponse of about three sinu- 
seidal cye es during the 250-ms sampling 
period used. A tetal of 300 sampling peri- 
ods were celleted for each run. The subject 
maintained steady fixation by looking at a 
small mark læated at the center of the 
television sereen. Patients were allowed to 
use their distance spectacles during the 
test. No myoriatics or cycloplegic drugs 
were usec, amd the pupil size averaged 
about 3 mm curing the testing. 

For diffuse photie stimuli, the patient 
viewed the face of an electronic strobe, 
which subvended about 20° at the eye. The 
strobe imtensity was set at the lowest 
setting (approximately a steady luminance 
of about 501D trolands), and the flash 
repetition rate was 1.2 s for a total of 200 
sampling »eriods. 

Stimuli were presented to each eye sepa- 
rately. The responses were recorded 
between an cetive, gold-plated, disk elec- 
trode thet eentained conductive parts 
affixed to the scalp on the midline, 1 cm 
above the imion, and a reference disk- 
electrode loested over the mastoid bone 
behind one ear. For any individual patient, 
hewever, the active electrode was posi- 
tioned at @,. ©,, and O, for various runs in 
an attempt fo avoid areas of the visual 
cortex corresponding te any field defects. 
The patient was grounded with an ear-clip 
lead. The active-reference electrode 
resistance wes kept between 3 and 7 KQ. 
Cortical petemtials were first amplified by 
a wide-band preamplifier, with a half- 
amplitude-bandpass frequency of 115 to 35 
Hz, and linear!y summated over a 250-ms 
analysis imterval.on a signal averager. 

The best corrected visual acuity was 
measured at distanee (6 m) and near (40 
em) using Snellen’s optotypes. Color vision 
was tested w th pseudaisochromatic plates 
under an ease! lamp | Macbeth) that simu- 
lated a CIE source C luminance. Visual 
fields were determined with a tangent 
screen at ad stance-of 1 m. 


REPORT OF CASES 


Case 1—* 24-year-old woman com- 
plained of decreasing vision, the left eye 
worse than tae right, for two years. She 
had Von Recidinghausen’s disease, as did 
her sister and father. There had been no 
headaches General examination showed 
multiple cutaneous neurofibromas and 
cafe-au-lait spets. The best corrected visual 
acuity was 677 (20/25) in each eye. A small, 
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left, superior temporal field defect was 
noted. The optic nerves appeared atrophic 
with gray-white color; otherwise the fundi 
were normal. The pupils were 3 mm in 
diameter and equally reactive to light and 
accommodation. The results of roentgeno- 
graphic studies of the chest and optic 
foramina were normal. However, views of 
the skull showed abnormal amorphous cal- 
cification in the suprasellar area. Compu- 
terized tomography, pneumoencephalog- 
raphy (PEG), and angiography showed 
normal ventricles and calcification in a 
suprasellar mass that blunted the infundib- 
ular and optic recesses. During craniotomy, 
an enlarged swollen optic chiasm was 
found and a diagnosis of chiasmal glioma 
was made. The patient received 5,000 rad 
of radiotherapy. Only insignificant 
changes in the visual examination results 
were noted over a two-year interval. The 
most recent examination showed an 
unchanged visual acuity in each eye of 6/7, 
and a very mild unclassifiable color defect 
when the patient’s left eye was tested. 
Small, superotemporal quadrant defects to 
a 3-mm white test object were noted in 
each eye. A VEP study was performed at 
the time of the last examination. 

Flash stimuli evoked responses with 
relatively normal-shaped waveforms and 
positive peak latencies (so-called P,,, peak) 
of about 100 ms (Fig 1). The P,,, ampli- 
tudes were approximately 4 uV as com- 
pared with the 20 „uV noted in normal 
patients. The steady-state responses to 
pattern reversal stimuli, however, had 
markedly reduced amplitudes, about 2.5 uV 
in each eye, which was about 18% of the 
normal. No response was obtained in either 
eye to the 1.2/s pattern reversal. 

Case 2.—A 44-year-old man complained 
of increasing somnolence, memory loss, 
and disorientation over a period of three 
months. The patient suffered from mild 
obstructive pulmonary disease that was 
treated with aminophylline and terbuta- 
line sulfate. 

Examination found galactorrhea and 
evidence of mild emphysema. The patient 
was lethargic and initial evaluation was 
unreliable, but the visual acuity was at 
least 6/7 (20/25) in each eye. No gross 
visual-field defects could be found. There 
were normal pupillary responses to light, 
and normal-appearing fundi. The Pao. was 
69 mm Hg and the Paco, 36 mm Hg in room 
air. Evidence of bronchiectasis and emphy- 
sema was seen in roentgenograms of the 
chest. Roentgenograms of the skull were 
normal. A CT scan demonstrated a nonen- 
hancing, small, suprasellar mass and cyst 
with enlarged lateral ventricles. At crani- 
otomy, a small suprasellar cyst was decom- 
pressed showing a swollen grayish hemor- 
rhagic chiasm, and a diagnosis of chiasmal 
glioma was made. The patient’s mental 
status improved markedly after surgery. 

Several months later, visual acuity was 
6/7 (20/25) in the right eye and 6/9 (20/30) 
in the left eye. The patient made numerous 
errors on color plates with either eye, indi- 
cating a moderate red-green color weak- 
ness. The pupils were equal and reactive to 
light and accommodation. A bitemporal 


hemianopsia was found with a 3-mm white 
test object, and small superotemporal 
defects were found with a 10-mm white 
test object. The fundi were normal. At this 
time, VEP testing was performed. Five 
months later, however, the patient showed 
a visual acuity of only 6/30 (20/100) in each 
eye and could not identify any of the 
pseudoisochromatic color plates. Field test- 
ing now showed hitemporal hemianopsias 
to a 10-mm white subject and temporal 
pallor of the optie nerves were noted. 

Diffuse flash stimuli evoked responses 
with grossly diminished amplitudes and 
increased (P.o) latencies: 153 ms in the 
right eye and 150 ms in the left eye (Fig 1). 
The steady-state responses to pattern re- 
versal stimuli had markedly distorted 
waveforms and decreased amplitudes of 
approximately 1.0 „V in the right eye and 
2.5 uV in the left eye, as compared with the 
normal sinusoidal-like waves of 12 nV. No 
response was obtained to the 1.2/s pattern 
reversal. 

CAsE 3.—A 37-year-old man complained 
of blurred vision and pain in the right eye 
for two months. Four years previously 
there had been an episode of blurred vision 
in the right eye that spontaneously cleared. 
A second episode had occurred three years 
later with incomplete recovery. The results 
of general examination were normal. The 
best corrected visual acuity was 6/7 (20/25) 
in the right eye and 6/6 (20/20) in the left 
eye. Several nondiagnostic errors in both 
eyes were found on the pseudoisochromatic 
plates. The pupils were equal in size and 
reactive to light and accommodation. Mild 
temporal pallor of the right optic disc was 
noted. Visual-field testing showed an 
arcuate-shaped inferior field defect to a 
3-mm white test object in the left eye and a 
similar shaped defect on the right only to a 
3-mm red test object. Roentgenograms of 
the chest and orbit were normal. A CT scan 
demonstrated a suprasellar mass, which 
enhanced with intravenous (IV) diatrizoate 
meglumine. A right frontal craniotomy 
disclosed a swollen yellow chiasm with a 
grayish superior surface. The enlargement 
extended posteriorly to the right optic 
tract, but not to the right optic nerve. A 
diagnosis of chiasmal glioma was made. 
Postoperatively, a VEP examination was 
performed. The patient subsequently had 
5,500 rad of radiotherapy. Six months fol- 
lowing the completion of therapy, the sco- 
tomatous area resolved completely in the 
right eye and was decreased in the left 
eye, 

Diffuse flash stimuli evoked responses 
with barely discernible waveforms (Fig 1). 
The P o peak time latencies were about 125 
ms for the right and left eyes. The peak 
amplitudes were less than 2.0 uV in either 
eye (Fig 2). The steady-state responses to 
pattern reversal stimuli were nearly 
absent. 

Case 4.—A 33-year-old man complained 
of frontal headaches for four months, fol- 
lowed by decreased vision in both eyes. The 
results of general examination were 
normal. The best corrected visual acuity 
was 6/12 (20/40) in the right eye and 6/9 
(20/80) in the left eye. Visual evoked poten- 
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Fig 1.—Left, Transient flash evoked potentials to right (R) and left (L) eye stimulation of 


patients 1 to 4 and tracing from normal person. Vertical line indicates 100 ms from 
stimulus presentation. Positive wave amplitudes for all patients are markedly decreased 
compared with normal, and latencies are delayed in patients 2 and 3. Two times number 
of summations were required to obtain detectable response for patients as compared 
with normal persons, hence different amplitude calibration lines. Right, Pattern reversal 
evoked potentials obtained from right and left eyes of four glioma patients and normal 
comparison tracing. Alternation rate of 11/s was used. Patients 1 and 2 gave only 
suggestion of response, while patients 3 and 4 showed no evoked response at all. 


tial testing was performed at this time. 
After a course of oral prednisone of 50 mg 
daily, the visual acuity remained 6/12 in 
the right eye and improved to 6/6 in the 
left eye. Color vision testing showed 
numerous (but nondiagnostic) errors of the 
red-green type in both eyes. The pupils 
were equally reactive to light. Funduscopy 
showed some mild pallor of both optic 
nerve heads, the left greater than the 
right. The visual fields demonstrated a 
small temporal defect in the right eye to a 
l-mm white test object, and a smaller 
temporal defect in the left eye to a 0.5-mm 
white test object. Roentgenograms of the 
chest and skull were normal. A technetium 
Te 99m gluceptate brain scan showed an 
area of increased uptake in the suprasellar 
region. A CT scan confirmed the presence 
of a suprasellar mass that enhanced with 
IV diatrizoate meglumine, and blunted the 
third ventricle. The results of cerebral 
angiography also suggested the presence 
of a suprasellar mass. A right frontotempo- 
ral craniotomy was performed, and a swoll- 
en, grayish-appearing chiasm and optic 
nerves that were infiltrated by soft tumor 
were noted. A diagnosis of chiasmal glioma 
was made. The patient then received 5,500 
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rad of radiotherapy. There was no change 
in the results of the patient’s neuro- 
ophthalmologic or VEP examinations sev- 
eral months later. One year postoperative- 
ly, the visual acuity was 6/6 in both eyes, 
and the visual fields were full. 

Diffuse flash stimuli evoked responses 
with abnormal waveforms. The P,,, laten- 
cies were 120 and 113 ms for the right and 
left eye, respectively. The P,,, amplitudes 
were 1.5 uV in the right eye and 4.0 pV in 
the left eye. No measurable response could 
be elicited with pattern reversal stimuli in 
either eye. 

Three other patients with pituitary ade- 
nomas and suprasellar extension had VEPs 
performed preoperatively (Fig 2). Snellen 
acuities ranged from 20/20 to 20/40 in each 
eye, with superior temporal field defects. 


COMMENT 


The principal finding of this study 
is that patients with preserved Snell- 
en acuity and chiasmal gliomas may 
display little or no electrical activity in 
response to patterned visual stimuli. 
Two patients had very mild or no color 
vision abnormalities. Since visually 


Patient Acuity 


DN Aa 20/40 — 


1 NA 20/30 


EEVA . 2030 
7 wl Ba 20/20 


20/25 


3 Ro Ie 20/40 


normal AS 5.9 pV 
Dy 


Fig 2.—Pattern reversal evoked potentials 
obtained from right (R) and left (L) eyes of 
three patients (preoperative) with pituitary 
adenomas and anterior visual pathway 
compression: Alternation rate of 11/s was 
used. Mild to moderate reduction in ampli- 
tudes of responses was found. In all cases, 
clearly measurable steady-state potential 
remained. 


evoked cortical potentials have been 
used for some time as an unusually 
reliable correlate with acuity ‘evel, 
this is a surprising result. It is not, 
however, entirely without precedent. 
Halliday et al'* described two patients 
with compressive lesions of the chiasm 
that showed grossly abnormal (not 
extinguished) VEP records who none- 
theless retained resonably good visual 
acuity in one eye. It should be noted 
that in the opposite eye of these 
patients, the vision and the VEPs 
were markedly reduced. Our patients 
with gliomas were remarkable in that 
both eyes retained normal or only 
slightly reduced acuity, yet cortical 
evoked activity was substantially less 
than normal when either eye was 
stimulated. The total number of 
responses to pattern stimuli sum- 
mated (200) in the study of Halliday et 
al was less than the 300 sampling 
periods (900 sinusoidal waves at 11 Hz 
and 200 at 1.2 Hz) in our study. This is 
notable because the rise in amplitude 
of the averaged potential is propor- 
tional to the increase in summaticn, so 
that our patients received more visual 
input and still failed to generate sub- 
stantial responses. This disparity be- 
tween perception and electrical re- 
sponse could be more easily under- 
stood if the stimuli were subtle, with a 
low-contrast pattern. However, the 
contrast of the checkerboard-pattern 
stimulus was high, comparable to that 
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of Snellen acuity charts. Even when 
we used high-intensity light flashes, 
knewn to elicit normal cortical re- 
sponses n patients with minor visual 
loss, the VEPs obtained from all of our 
patients with gliomas were abnormal. 
Indeed, vatients 2 and 3 had barely 
measurasie responses to this gross 
stimulus 

In cortrast to the patients with 
gliema, eur three patients with com- 
pressive sions and comparable visual 
disturbances had minimally abnormal 
VEPs. This suggests that chiasmal 
gliomas and pituitary tumors differ in 
the mechanism by which transmission 
in the chiasm is compromised. Com- 
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pressive lesions may result in focal 
areas of demyelination, ischemia, or 
“physiological blockage” in the 
chiasm.'® Glial tumors of the chiasm 
may disrupt the normal exchange of 
potassium and metabolites among the 
glial cells, CSF, and axons in the 
chiasm."**"" 

Speculative hypotheses aside, glio- 
ma of the chiasm appears to have a 
more profound affect on the VEP 
than extrinsic compressive lesions of 
the anterior visual pathway. The elec- 
trical responses to visual stimuli test, 
in particular, seems to be a promising, 
noninvasive procedure that may prove 
diagnostic, in conjunction with neuro- 
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Guillain-Barré Syndrome Complicating Acute Hepatitis B 


A Case With Detailed Electrophysiological and Immunological Studies 


Joseph R. Berger, MD; D. Ram Ayyar, MD; William A. Sheremata, MD 


© A 61-year-old man was seen for Guil- 
lain-Barré syndrome (GBS) complicating 
acute type B hepatitis. Results of detailed 
electrophysiological studies were charac- 
teristic of a severe peripheral neuropathy 
of the segmental demyelinating type. 
Immunological studies demonstrated 
cell-mediated sensitization to peripheral 
nerve basic protein. Twenty-six cases of 
GBS complicating viral hepatitis were 
analyzed for age, sex, temporal relation- 
ship of the onset of the hepatitis to that of 
the polyneuritis, and outcome. 

(Arch Neurol 1981;38:366-368) 


Acute polyneuropathy appears as a 

rare complication of hepatitis. 
The association was first observed by 
Hurst during World War I.' Concomi- 
tantly, Guillain, Barré, and Strohl 
first characterized a syndrome of 
acute ascending polyneuritis,’ but the 
postinfectious nature of the disorder 
was only later recognized.* The occa- 
sional report of an association of poly- 
neuropathy with hepatitis'** largely 
predated the recognition of the Aus- 
tralia antigen in 1965” and the subse- 
quent definition of hepatitis B. 

In this communication, we report a 
case of type B hepatitis complicated 
by acute polyneuritis documented by 
detailed electrophysiological and im- 
munological studies. 
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REPORT OF A CASE 


A 61-year-old man had a three-week 
history of weakness in his legs. Numbness 
in the distal portion of his lower extremi- 
ties began two days prior to admission. He 
denied pain in his back or limbs, paresthe- 
sias, and diplopia. Malaise had developed 
one month before the weakness. He had no 
fever, icterus, nausea, or abdominal pain. 
Examination revealed a well-developed, 
well-nourished man with normal vital 
signs. There was no scleral icterus, hepatic 
tenderness, hepatomegaly, or splenomega- 
ly. Cranial nerve function was normal, but 
there was symmetric weakness of the low- 
er extremities, greatest distally with are- 
flexia. He had a broad-based, steppage 
gait. Neither fasciculations nor atrophy 
was present. Sensory examination revealed 
minimally decreased pinprick, tempera- 
ture, and light touch sense, and moderately 
decreased vibration and position sense in 
the distal portion of the lower extremi- 
ties. 

On admission, the patient’s hemoglobin 
value was 16 g/dL and the WBC count was 
8,200/cu mm, with a normal differential 
cell count. Serum electrolyte, calcium, phos- 
phorus, BUN, glucose, creatinine, uric acid, 
and urinalysis values were all normal. A 
VDRL test was negative. Pertinent labora- 
tory values were as follows: SGOT, 279 
units/mL (normal, 3 to 20 units/mL); 
SGPT, 800 units/mL (normal, 3 to 15 units/ 
mL); alkaline phosphatase, 92 IU/mL (nor- 
mal, 20 to 90 IU/mL); direct bilirubin, 0.3 
mg/dL; total bilirubin, 0.7 mg/dL; albu- 
min, 4.4 g/dL; and total protein, 9.0 g/dL. 
Prothrombin time was normal. A differen- 
tial absorption test (Monospot) was nega- 
tive, as were screening tests for heavy 
metals. The CSF was clear and colorless, 
with an opening pressure of 110 mm H.O. 


It was acellular with a glucose value of 87 
mg/dL and a protein value of 93 mg/dL. 
The CSF y-globulin level was increased at 
17.6%. 

On admission, hepatitis-associated anti- 
gen and antibody were positive and nega- 
tive, respectively. Liver biopsy revealed 
hepatocellular disarray, necrosis of liver 
cells, and periportal inflammatory infil- 
trate compatible with the diagnosis of 
acute viral hepatitis. Two weeks after hos- 
pitalization, hepatitis-associated antigen 
was detected. 

During the month of hospitalization, 
results of liver function studies returned to 
normal, although hepatitis-associated anti- 
gen remained positive. Motor and sensory 
functions improved and four months after 
hospital discharge were normal. He re- 
mained areflexic. 


Electrodiagnostic Studies 


Motor and sensory nerve conduction 
studies were performed in all four limbs. 
Median, ulnar, and sural sensory nerve 
action potentials were unobtainable. Motor 
conduction velocities were slow in all the 
nerves. Mild distal slowing of conduction 
also was noted, except in the ulnar nerves 
and in the left posterior tibial nerve. The 
amplitudes of the evoked compound muscle 
action potentials in the lower limbs were 
markedly decreased (Table 1). Electromyo- 
graphic examination of several proximal 
and distal muscles of the upper and lower 
limbs revealed no spontaneous activity. 
There was an increase in proportion of 
polyphasic motor unit potentials and 
decreased interference pattern in all the 
muscles examined. 

The electrophysiologic findings were 
typical of segmental demyelinating type of 
peripheral neuropathy. 


Hepatitis Complication—Berger et al 





Table 1.—Nerve Conduction Study 


Motor 
Conduction 
Velocity, 

m/s 
—. 


Right Left 


Median 30.6 30.4 
Winar 20.6 30.0 


Peronea! 20.5 20.1 9.0 10.3 0.6 0.2 
6.7 0.8 1.2 


Posterior tbial 20.7 20.2 


— eo 


BE IY = z rer 


Amplitude 
of the Evoked 
Compound Muscle 
Distal Motor Action Potentials, 
Latency, ms mV 
—_—_—_—_—_———————— 


Right Left Right Left 
5.4 6.3 6.0 5.2 
3.4 3.4 8.0 6.4 


10.0 


Table 3.—Relationship of Onset of Polyneuropathy 
to Icteric Phase of Hepatitis 


Preicteric Icteric Posticteric 


No. (%)scafpatients 5(24) 3(14) 13(62) 


Time perical that neuropathy precedes 
or folioves icterus 





‘Immunological Studies 


Peripheral lood mononuclear (PBM) 
cells from the patient and from a healthy 
control subject were obtained by Ficoll- 
Hypaque separation. The cells were stimu- 
lated in quadruplicate culture for four days 
using 10 ag" mL ef P, protein of rabbit 
peripheral n=mve.** The cells were pulsed 
with tritiated thymidine for 24 hours. The 
patient's cel gave a value of 16,000 counts 
per minute (epm), whereas the control sub- 
ject's gave 2 value of less than 1,000 cpm. 
Stimulation ef the-cells with phytohemag- 
giutinin (40 pp~mL) gave values of 136,000 
cpm for the patient and 94,000 cpm for the 
control subject. Concanavalin A stimula- 
tion gave vaues of 75,000 cpm and 81,000 
cpm in patient anc control subject, respec- 
tively. 

Macrophage migration inhibition was 
performed æ previously described.*’ The 
patient’s migration index was 65 (mean of 
six tests) and the normal subject’s was 94. 
T cells were separated from PBM cells 
using E-resestimg with sheep RBCs. T cells 
were incubsted with antigen, as just 
deseribed. With peripheral nerve (P.) pro- 
tein, 24,000 cpm were obtained in the 
patient and 4.000 cpm in the control sub- 
ject. Concanzvalin A gave values of 76,000 
cpm and 78000 cpm in the patient and 
contro] subjæt, respeetively. 


COMMENT 


This case presents a classic picture 
of Guillair-Barré syndrome (GBS) 
manifested by ascending weakness, 
areflexia, and sensory loss in the dis- 
tal lower extremities with CSF albu- 
minocytologieal dissociation.** Elec- 
trophysiclegical documentation of 
severe impaimment of nerve conduc- 
tion and evidence of cell-mediated 
sensitization to P, basic protein 
strongly suport the clinical diagnosis 
and indicate the presence of an 
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1-2 days 2 days-8 mo 


inflammatory, demyelinative poly- 
neuropathy. At the time of initial 
observation, the patient had subcelini- 
cal, hepatitis-associated antigen-posi- 
tive hepatitis and, subsequently, be- 
came antibody-positive. 

A number of neurological complica- 
tions of viral hepatitis have been 
reported, including hepatic coma,- 
hemorrhages into the CNS, both sub- 
dural and intraparenchymal,'’’ enceph- 
alitisn’ 20% ménmgitis 0303739 mye- 
litis,'*?%3° isolated pyramidal tract 
and extrapyramidal tract dysfunc- 
tion, +729 Meniere’s disease,” derma- 
tomyositis,** seizures,” and psychiat- 
ric disturbances.” Mononeuritis and 
plexitis have also been observed.'**° 

The frequency with which GBS 
complicates viral hepatitis is un- 
known, but among 1,100 cases re- 
viewed by Leneman, 11 patients were 
found to have viral hepatitis.*° We 
reviewed 26 cases of GBS complicat- 
ing viral hepatitis,*** including the 
patient just described. Analysis for 
age, sex, temporal relationship of the 
onset of the hepatitis to that of the 
polyneuritis, and outcome was made 
when possible. The average age of the 
patients in this series was 27.2 years; 
the youngest were 3% years old™?? 
and the oldest was 62 years old.'* Most 
patients were between 20 and 30 years 
of age (Table 2). There were 22 male 
and six female patients (a ratio of 4:1). 
The age range and sex ratio were 
probably skewed by the large number 
of military personnel among the 
reported cases. Thirteen of 18 patients 
had clinically apparent hepatitis at 
the time of their onset of polyneuritis. 
In five of 18, the polyneuritis preceded 
clinically apparent hepatitis by one to 


Table 2.—Age at Onset of 
Polyneuropathy Complicating Viral 
Hepatitis 


No. (%) 
of Patients 


22 days (Table 3). Since the incubation 
period for viral hepatitis range from 
15 to 180 days,” a viral-induced poly- 
neuritis is quite possible in the 
instances where it preeeded the devel- 
opment of icterus. In the 17 cases in 
which outcome could be ascertained, 
16 patients’ conditions improved and 
one patient died of cireulatory col- 
lapse. 

Most of the reported instances of 
GBS complicating viral hepatitis pre- 
ceded the development of today’s 
diagnostic techniques for determining 
the etiologic agent of viral hepatitis, 
particularly Blumberg’s detection of 
hepatitis B surface antigen.” The con- 
currence of these disorders in the old- 
er literature may have represented 
cases of infectious mononucleosis**:* 
or cytomegalovirus,” both of which 
are capable of eausing hepatitis and 
GBS. In 1975, Ng et al reported the 
first case of GBS complicating hepati- 
tis-associated antigen-positive hepa- 
titis.2* Weakness not only preceded 
the onset of jaundice by 22 days, but 
also had substantially improved in the 
interim. To our knowledge, Niermeyer 
and Gips reported the only other case 
of GBS complicating proved type B 
hepatitis.” In their patient, hepatitic 
symptoms antedated the polyneuritis 
by 20 days. In neither of those cases 
are detailed electrophysiological or 
immunological data provided. 

As demonstrated by this case, hepa- 
titis may be subclinical during the 
course of GBS. Establishing the diag- 
nosis of coexistent type B hepatitis is 
clinically important, and therefore 
evaluation of liver function in pa- 
tients with an acute polyneuropathy is 
recommended. 


This work was supported in part by a grant 
from the National Multiple Sclerosis Society (Dr 
Sheremata). 

The peripheral nerve (P.} basic protein was 
supplied by E. H. Eylar. 
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Menirgeal Involvement in Philadelphia 
Chromosome-Negative Chronic Granulocytic Leukemia 


David J. Stewart, MD, Jeane P. Hester, MD 


@ A petiest with Philadelphia (Ph’) 
chremosamenegative chronic granulo- 
cytic leukemia (@(CGL) had meningeal 
invelvementfiree months after diagnosis. 
Leukemic bist cells had been noted in 
pleural fluid tree weeks earlier. Her bone 
marow remained in the benign phase. 
Three months of intensive therapy were 
required to clear the CSF of malignant 
cells. Myetobastic transformation of bone 
marow occured 25 months after diagno- 
sis, and attempts at induction of remis- 
siom were ursuccessful. The CSF cyto- 
logic findings again were positive for leu- 
kemic cells the day before death, 29 
months after diagnosis. Leukemic cells 
were found ñfiltrating the meninges at 
autapsy. Thiscase illustrates that menin- 
geal involvement may occur during the 
benign phase of 7h' chromosome-nega- 
tive CGL. Most previously reported cases 
of meningeal involvement by CGL have 
invowed patents possessing the Ph' 
chreamosome, and in most cases menin- 
geal involver=nt has followed malignant 
transiormetios ofthe bone marrow. 

(Arch Neure! 1881;38:369-370) 


mety percent of patients with 

chronic granulocytic leukemia 
(CGL) possess a distinctive karyotypic 
abnormality comsisting of an extra 
chremosome. usually referred to as a 
Philadelphia (Ph') chromosome.: 
Generally, at diagnosis, patients with 
CGE have =n imereased number of 
cireulating granulocytes and granulo- 
cytie preeursors and may also have an 
inereased member of platelets and 
RBCs. From a few months to ten or 
mere years after diagnosis, most 
patients enter-a malignant, generally 
fata phase (“blast crisis”), during 
which lazge numbers of leukemic 
blast cells beeame evident in the bone 
marow and peripheral blood smear.’ 
In @% te W% of patients, the blast 
cells appear be myeloid, and in 10% 
to 40%, they appear to be lymphoid.** 
The 10%.of patients with CGL who are 
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Ph' chromosome-negative tend to 
have more aggressive disease, and 
some authors believe that Ph' chromo- 
some-negative CGL may represent a 
distinct myeloproliferative disease.’ 

Clinically apparent meningeal in- 
volvement by chronic leukemias was 
uncommon in the past, although at 
autopsy up to 67% of patients with 
CGL or chronic lymphocytic leukemia 
were noted to have CNS involve- 
ment." To date, only one case of 
clinically significant involvement of 
the CNS by chronic lymphocytic leu- 
kemia has been reported,* and menin- 
geal involvement by hairy cell leuke- 
mia, a rare type of chronic leukemia, is 
uncommon but has been documented.’ 
However, in recent years, meningeal 
involvement has become an increas- 
ingly important complication of CGL, 
and approximately 7% of patients now 
experience clinically apparent menin- 
geal disease.‘ Patients with the lym- 
phoid variant of blast crisis who 
achieve chemotherapy-induced remis- 
sion are particularly likely to experi- 
ence this complication.” A single case 
report exists of a patient who had 
meningeal disease as the initial mani- 
festation of blast crisis.’ Almost all 
patients with CGL in whom CNS dis- 
ease has been reported have been Ph’ 
chromosome-positive.*'! We have re- 
cently seen a patient with Ph' chromo- 
some-negative CGL who was found to 
have blastic meningeal involvement 
prior to entering blast crisis. 


REPORT OF A CASE 


A 23-year-old woman was referred to 
M. D. Anderson Hospital, Houston, in Octo- 
ber 1975 with a diagnosis of CGL. She had a 
five-week history of peripheral edema and 
the recent onset of diffuse myalgias, 
arthralgias, and mild nuchal rigidity. 
Splenic tip and small lymph nodes were 
palpable. Her hemoglobin level was 8.7 
g/dL, platelet count was 116,000/pL, and 
WBC count was 72,700/nL with 2% blast 
cells, 14% myelocytes, 14% metamyelocytes, 
53% polymorphonuclear cells, 18% lympho- 
cytes, and 4% monocytes. Bone marrow 
aspiration revealed 4% blast cells, 10% pro- 
myelocytes, 24% myelocytes, 17% meta- 
myelocytes, 17.4% polymorphonuclear cells, 
7.4% erythroid precursors, 7.4% lympho- 
cytes, and 11% monocytes. The leukocyte 
alkaline phosphatase value was normal. 
The serum vitamin B,. level was elevated 
at 1,600 mg/dL. She had a normal female 
diploid (46, XX) karyotype and no Ph' 
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chromosome. 

The patient underwent leukapheresis 
followed by three courses of chemotherapy 
using cyclophosphamide, cytarabine, vin- 
cristine sulfate, and prednisone. In Decem- 
ber 1975, she had pneumonia and was 
successfully treated with a semisynthetic 
penicillin. Thoracocentesis disclosed leu- 
kemic blast cells in the pleural fluid. On Jan 
3, 1976, the patient was seen with a four- 
day history of constant bilateral fronto- 
temporal headache with nausea and vomit- 
ing and was noted to have bilateral papil- 
ledema. No focal neurologic signs were 
present, and higher mertal function was 
normal. Systemic corticosteroid therapy 
with dexamethasone was initiated and a 
lumbar puncture was performed on Jan 4. 
The opening pressure was greater than 550 
mm H,O. The CSF was clear and colorless, 
with a glucose level of 67 mg/dL, a protein 
level of 20 mg/dL, and five cells per micro- 
liter, all of which appeared to be lymphocy- 
toid on Wright’s stain. Cytarabine, 100 mg, 
was injected intrathecally. At that time, 
the patient’s peripheral blood cell count 
was 21,000/nL, with 84% polymorphonu- 
clear cells, 11% lymphocytes, and 5% mono- 
cytes. Twenty-four hours after the initial 
lumbar puncture, symptoms had markedly 
improved. The lumbar puncture was 
repeated on Jan 5, 1976, and 100 mg of 
cytarabine was again instilled. Opening 
pressure was 340 mm H,O. Leukemic cells 
were noted on cytologic examination, con- 
firming a diagnosis of meningeal leuke- 
mia. Whole-brain irradiation was started 
on Jan 19. On Jan 22, the patient experi- 
enced a sudden onset of left-sided weak- 
ness, which cleared spontaneously during 
several hours and then recurred. Two new 
hemorrhages were noted in the fundi. The 
platelet count was 80,000/uL. Later that 
day, the patient had a left focal seizure 
that became generalized. Anticonvulsant 
therapy was initiated. By Jan 24, her left 
hemiparesis had improved, although head- 
ache had recurred and was increasing in 
severity. On Jan 26, an Ommaya reservoir 
was inserted and 100 mg o? cytarabine was 
injected intraventricularly. A brain biopsy 
specimen showed normal features. Cytara- 
bine, 100 mg/wk, was given intraventricu- 
larly. The CSF remained positive for blast 
cells, and the patient continued to have 
intermittent headaches, lethargy, and oc- 
casional left-sided focal seizures. Initial 
attempts to taper dexamethasone therapy 
resulted in increased heaGaches and men- 
ingismus, but the addition of glycerin in 
March 1976 permitted a gradual tapering 
of the dexamethasone desage. By early 
April, the CSF had became clear of malig- 
nant cells. Intraventricular cytarabine dos- 
age was decreased to 50 mg/wk. During 
this time, the patient’s peripheral WBC 
count was controlled with intermittent oral 
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administration of hydroxyurea. The pa- 
tient was readmitted to the hospital 
because of a generalized seizure in June 
1976. Her CSF was clear and her headaches 
had resolved. The CSF was again free of 
leukemic cells at therapeutic taps in July, 
August, October, and December 1976, and 
January 1977. Dexamethasone therapy was 
discontinued in February 1977. 

A splenectomy was performed in May 
1977 because of thrombocytopenia. Histo- 
logic examination revealed myeloid meta- 
plasia in the spleen, and biopsy samples 
from the liver showed granulocytic infil- 
trates in the portal areas. No leukemic 
blast cells were noted. Ommaya reservoir 
taps were repeated in June, September, 
and October because of intermittent head- 
aches. No medication was given intrathe- 
cally, and the CSF was normal. In Novem- 
ber, the patient was admitted to the 
hospital with diffuse tender lymphadenop- 
athy. A lymph node biopsy specimen dis- 
closed infiltration with leukemic blast cells. 
Her bone marrow was found to contain 44% 
blast cells with myeloid staining character- 
istics, indicating that she was entering 
blast crisis. The malignant cells had a 
normal diploid female karyotype (46, XX). 
Systemic chemotherapy was initiated but 
resulted in only transient improvement. On 
March 10, the patient became disoriented 
and incoherent and began hallucinating. 
No focal signs were present. The CSF was 
normal, and 100 mg of cytarabine was 
injected intraventricularly. Improvement 
occurred by the following day. Azotemia 
was detected, with a BUN level of 59 
mg/dL and a creatinine level of 4.0 mg/dL. 
The patient began receiving ticarcillin di- 
sodium and trimethoprim and sulfisoxazole 
because of fever. On March 20, she again 
became incoherent and agitated and had a 
generalized convulsion. At that time, val- 
ues for electrolytes, BUN, creatinine, and 
magnesium were normal. Her calcium level 
was 6.8 mg/dL, with an albumin level of 2.4 
g/dL. Candida albicans grew from blood 
cultures, and the patient began therapy 
with miconazole nitrate. The CSF had a 
protein level of 14 mg/dL and a glucose 
level of 114 mg/dL, 60 RBCs per microliter, 
and no WBCs. However, a cytocentrifuge 
preparation revealed the presence of leu- 
kemic cells. On March 21, the patient suf- 
fered a cardiorespiratory arrest and 
died. 

At autopsy, the brain and meninges 
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examination showed scant focal meningeal 
leukemic cell infiltrates. The brain was 
otherwise normal. Leukemic infiltrates 
were also found in the pulmonary intersti- 
tium, ovaries, alimentary tract, gallblad- 
der, bone marrow, and multiple lymph 
nodes. Candida albicans microabscesses 
were found in the kidneys, lung, and liv- 
er. 


COMMENT 


This case is important since it dem- 
onstrates that meningeal involvement 
may occur very early in the course of 
Ph' chromosome-negative CGL, prior 
to malignant transformation of the 
bone marrow. The case is also of inter- 
est because when blast crisis eventual- 
ly occurred, the blast cells had myeloid 
characteristics, although meningeal 
involvement in Ph? chromosome-posi- 
tive CGL is most likely to occur in 
patients with lymphoid blast cells.” 
The only other patient with CGL 
reported to have clinical meningeal 
leukemia during the benign phase of 
his disease was Ph’ chromosome-posi- 
tive, unlike our patient; however, like 
our patient eventually, he had myelo- 
blastoid rather than lymphoblastoid 
blast transformation of his bone mar- 
row.'° 

In our patient, malignant cells were 
also found in pleural fluid a few days 
before onset of CNS symptoms. 
Although only limited data are avail- 
able on involvement of sites outside 
the bone marrow by CGL,? CNS 
involvement is associated with in- 
volvement of sites such as skin, 
mediastinum, and fundi in acute leu- 
kemia,'* and various organs may be 
extensively infiltrated by leukemic 
cells in patients with acute leukemia 
despite the persistence of bone mar- 
row and hematologic remission. In 
addition, acute leukemia may mani- 
fest with CNS involvement." 

Whether or not this patient’s Ph’ 
chromosome-negative status had any 
bearing on the development of CNS 
disease is not known. Most patients 
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with CGL previously reported to have 
meningeal disease have been Ph’ chro- 
mosome-positive,™"! but this may 
simply be a reflection of the fact zhat, 
overall, Ph' chromosome-positive 
CGL is far more common than the Ph! 
chromosome-negative variant. Some 
investigators believe that Ph' chromo- 
some-negative CGL has a more malig- 
nant course than Ph' chrom- 
osome-positive CGL.'* In acute leu- 
kemia, the propensity of CNS 
involvement varies with different 
morphologic type, with the least dif- 
ferentiated type (acute undifferen- 
tiated leukemia) having the highest 
incidence of CNS involvement in 
adults.'? It is possible that biclogic 
differences may also exist between 
the two types of CGL, which may 
affect the incidence of CNS involve- 
ment. 

Despite the occurrence of menin- 
geal involvement early in the ceurse 
of our patient’s illness, we would not 
recommend routine diagnostic spinal 
taps or CNS prophylactic treatment 
for patients with CGL at initial mani- 
festation since this patient’s course 
was distinctly unusual. When menin- 
geal involvement does occur in CGL, it 
usually follows attainment of chemo- 
therapy-induced bone marrow remis- 
sion," and if any group were to be 
singled out for CNS prophylaxis, it 
should be this group, particularly if 
their leukemic cells were of the lym- 
phoid type.” It is expected that as 
treatment for blastic transformation 
of CGL becomes more effective and 
more patients enter remission, CNS 
involvement will become an inereas- 
ingly important complication 
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Vincristine sulfate—Oncovin. 
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Brief Communications and Clinical Notes 


Correlation of EEG, Computerized Tomography, 


© @ne handred consecutive patients 
with coniinacus. focal, polymorphic delta 
acfivity omE=G who were also studied by 
computesized cranial tomography (CT) 
were reviewed. Sixty-eight percent 
shewed ‘coal structural lesions on CT, 
with stroke being the most frequent etio- 
logic factor “umors occurred less often 
anc trauma more frequently than in pre- 
viows:studi==. Convulsions were the most 
frequent caese of focal delta activity with 
a normal scar. 

(Arch Nessi 1$81;38:371-372 


S everal previous studies have evalu- 
ated the clinical importance of 
focal, poimmorphic delta activity 
(PDA). Jey=t et al' reviewed 342 cases 
and found that the two most common 
diserders w=8e stroke and tumor, each 
oceurring ia one third of the cases. 
Traama accounted for 4.5%. Their 
stuey indudsd only patients over 20 
years of egeand was performed prior 
to the advems of computerized tomog- 
raphy (CT). å more limited study by 
Weisberg e- al comprised 50 patients 
with foca., m poral PDA in whom CT 
sears were dome.’ Epileptics were 
excladed. Fty percent had cerebral 
tumors amc = lesion was identified by 
CT m 60%. 

Yang et = reported on the CTs of 
256 mfants-cod ehildren with seizures. 
In those pat ents whose EEGs showed 
foca slowing 63% had abnormal CTs. 
In smilar sodies done primarily on 
adul:s,*° CT abnermalities were found 
in 67% and 90%, respectively, of 
patients wita focal EEG slowing. 

Our purses was to further evaluate 
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and Clinical Findings 


Study of 100 Patients With Focal Delta Activity 


Peter C. Gilmore, MD, Richard P. Brenner, MD 


the clinical importance of continuous, 
focal PDA as correlated with CT. Epi- 
leptics and children were included in 
the study. 


METHODS 


During a three-year period, 117 patients 
referred for an EEG at a university-county 
hospital demonstrated continuous, focal 
PDA. Of these patients, 100 also had CT 
scans, and it is this group that comprises 
our study. 

Electroencephalography was performed 
on 8-, 16-, and 18-channel instruments with 
the use of the 10-20 system of electrode 
placement. Bipolar and referential mon- 
tages were utilized. The CT scans (Mark I 
EMI scanner [160 x 160 matrix]) were per- 
formed generally within five days of the 
EEG. Contrast enhancement was per- 
formed on 62 patients. 


RESULTS 


The subjects ranged in age from 3 
months to 87 years (mean age, 41 
years). There were 55 male and 45 
female patients. The two most fre- 
quently diagnosed conditions were 
stroke and epilepsy. The overall 
breakdown of diagnoses was as fol- 
lows: stroke (ischemic), 32; stroke 
(hemorrhagic or hematoma), six; sei- 
zure disorder, 21; tumor, 13; trauma 
without hematoma, 11; trauma with 
hematoma, nine; arteriovenous mal- 
formation, one; porencephalic cyst, 
one; acute infantile hemiplegia, one; 
viral encephalitis, one; epidural hygro- 
ma, one; metabolic encephalopathy, 
one; eclampsia, one; undiagnosed neu- 
rological disease, one. 

Of the 21 patients with epilepsy, the 
seizures were focal in 14 and general- 
ized in seven. Of the 17 patients with 
focal PDA who were not included in 
the study because CT scans were not 
performed, the majority were epilep- 
tic. 

The CT scan identified focal struc- 
tural abnormalities in 68% and nonfo- 
cal abnormalities in 10%; 22% of the 
scans were normal. Nine of the scans 
indicative of nonfocal abnormalities 
showed diffuse atrophy and one 


showed cerebral edema. Such findings 
were not believed to correlate with a 
focally abnormal EEG or the clinical 
state. The maximum delta focus did 
not always overlie the CT lesion, 
although the delta activity did not 
appear in the opposite hemisphere. 

The correlation between abnormal 
findings from the neurological exami- 
nation and CT abnormalities was as 
follows: Of the 62 patients whose neu- 
rological findings indicated focal .ab- 
normalities, 79% showed a focal abnor- 
mality on the CT sean; of the 21 
patients whose neurological results 
indicated nonfoeal abnormalities, 62% 
showed a focal abnormality on the CT 
scan. There were 17 patients with 
normal neurological findings. In this 
group, six patients (35%) demon- 
strated structural abnormalities on 
the scan. These consisted of one focal 
porencephaly, one focal atrophy, one 
intraparenchymal hemorrhage, one 
tumor, and two ischemic ‘esions. Epi- 
lepsy was the most common etiologic 
factor in those patients with normal 
neurological findings. 

Twenty-two patients had normal 
CT scans, with epilepsy being the 
most frequent cause of focal delta 
activity. Normal scans correlated with 
diagnoses as follows: seizure disor- 
ders, 12; concussion/contusion, five; 
ischemic stroke, three; viral encephali- 
tis, one; progressive undiagnosed neu- 
rologic disease, one. 


COMMENT 


Lesions were evident on CT scans in 
68% of the cases. Although this figure 
is comparable with the 60% found by 
Weisberg et al} the etiologic factors 
differ markedly, with tumors account- 
ing for 13% in our study and 40% in 
their study. The report by Joynt et al’ 
also had a high percentage of tumors 
but few cases of trauma (only 4.5% as 
compared with 20% in our series). In 
these other studies, a higher incidence 
of tumors presumably resulted from 
the referral nature of their institu- 
tions. 

The focal delta activity in many of 
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the epileptics probably represented a 
postictal effect. Of the six epileptics 
who had a second EEG at least two 
weeks after the initial tracing, four 
had resolution of the delta focus; none 
had focal CT abnormalities. One of the 
two patients with persistent delta 
activity had a CT scan that showed a 
focal abnormality. 

Masdeu et al® reported a 20% inci- 
dence of normal CT scans in cases of 
acute ischemic strokes and in our 
study the CT scan failed to demon- 
strate a focal abnormality in six of 32 
patients (19%) with acute ischemic 


Central Dazzle 


A Thalamic Syndrome? 


infarctions. Thus, the EEG revealed 
dysfunction not yet detectable mor- 
phologically. 

This study emphasizes the impor- 
tance of continuous focal delta activi- 
ty and its frequent association with a 
gross structural lesion, while demon- 
strating the complementary nature of 
the CT scan and the EKG in diagno- 
sis. 
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Jeffrey L. Cummings, MD, John W. Gittinger, Jr, MD 


® A patient who experienced painless 
intolerance to light (dazzle) three months 
after a right posterior cerebral artery 
occlusion was shown by computerized 
tomography to have right occipital and 
right thalamic infarctions. His symptoms 
improved with amitriptyline hydrochloride 
and perphenazine therapy. The sensitivity 
to light, delayed onset, response to thera- 
py, and presence of a thalamic lesion are 
analogous to the thalamic pain syndrome 
and suggest that central dazzle is a vari- 
ant of the thalamic syndrome. 

(Arch Neurol 1981;38:372-374) 


E xcessive sensitivity to light may 

be secondary to true photophobia 
or to photophobia due to dazzle.’ True 
photophobia is pain on exposure to 
light typically associated with inflam- 
matory conditions of the anterior seg- 
ment of the eye. Dazzle is the painless 
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exaggeration of brightness as de- 
scribed by persons with toxic amblyo- 
pia, albinism, rod monochromatism, 
and corneal, lenticular, and vitreous 
opacities that disperse light. Sensitivi- 
ty to light is unusual as a consequence 
of CNS disease. Walsh and Hoyt? 
mention its occurrence in trigeminal 
neuralgia, migraine, meningitis, sub- 
arachnoid hemorrhage, sellar and su- 
prasellar tumors, during and after 
retrobulbar neuritis, and following 
head trauma. We describe a patient 
who experienced dazzle after an 
infarction in the territory of the right 
posterior cerebral artery (PCA). Clini- 
cal, radiologic, and therapeutic evi- 
dence suggests that a thalamic lesion 
accounts for the light intolerance. 


REPORT OF A CASE 


A 62-year-old right-handed man was well 
until November 1977, when without warn- 
ing a “herringbone” or "tire tread” pattern 
appeared in the left lower portion of his 
vision and lasted for several seconds. There 
were no other associated symptoms. The 
pattern transiently recurred later that 
evening. The following day his vision 
seemed “blurry” or “fuzzy,” and two days 
later he got lost on his way to work. He was 
seen by a neurologist and an ophthalmolog- 
ist, who found a dense congruous left 
superior quadrantanopsia. No other cranial 
nerve, motor, sensory, or reflex abnormali- 
ties were noted. His mental status was 
unremarkable, except for a tendency to get 
lost in a hospital well known to him. A 
computerized tomographic (CT) sean of the 
head revealed an area of diminished densi- 
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ty in the territory of the right posterior 
cerebral artery. 

In January 1978, three months after the 
initial event, the patient first noted an 
unusual sensitivity to bright lights. This 
condition progressed rapidly and became 
severe during the course of one week. The 
sensitivity was continuous, involved all the 
remaining visual field, and was uniform 
throughout. He described the light intoler- 
ance as disagreeable rather than truly 
painful and “like going into the sunshine 
from a dark room.” He acquired five pairs 
of glasses of varying tints and wore a sun 
visor. He kept his shades drawn in the 
house and closed his eyes while outside in 
the daylight. Coincident with the develop- 
ment of the light sensitivity he also noted a 
“milky haze” that partially obscured his 
vision. He had difficulty adjusting to 
changes in illumination, and light contrasts 
were increased so that shadows seemed 
darker and lighted areas lighter. Colors 
appeared less distinct. A former amateur 
oil painter, he could no longer mix and 
match paints correctly. He continued to 
have mild difficulty finding his way in 
familiar areas, and he oceasionally had 
trouble recognizing familiar people. On one 
oceasion he “saw” his wife’s arm in his 
blind field. No other hallucinations and no 
metamorphopsias were reported. Prior to 
his illness the patient had been employed 
for many years as an inventory controller 
for a large company. He described himself 
as a perfectionist, but there was no evi- 
dence of a premorbid psychiatric disor- 
der. 

The patient was referred for further 
evaluation of his visual disturbance. Men- 
tal status, motor, somatic sensory, and 
reflex examinations were normal. Color 
naming was intact. When tested under 
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Fig 1.—Visual fields showing congruent left superior homonymous quadrantanopsia. 





Fig 2.—Computerized tomograms showing infarction in distribution of right posterior cerebral 
artery. Central image demonstrates loss of substance in upper brainstem on right, producing 
concave indentation laterally at level of mesodiencephalic junction. 


optimel ccnditions he had no difficulty 
matet ing faces;with similar expressions or 
recognizing pictures of famous people or 
the feces of ward personnel. His perform- 
ance on a battery of neuropsychological 
tests was average or above (verbal IQ, 130; 
perfermanse IQ, 110; full-scale IQ, 123) 
excep: for 2 substantial impairment on the 
visual memory portions of the Wechsler 
Memory Scale. 

Furdi, extraecular movements, optoki- 
netic aystazmus, pupillary responses, and 
slitlamp examination results were normal. 
Visua acuity was 20/20 in each eye. Peri- 
metry revealed a congruous left homony- 
mous quadzantanepsia (Fig 1). Stereoscop- 
ic Vision was impaired (he failed to detect 
arcs less than 100s on the Titmus stereo 
tests. Colcr vision as tested with Ishiha- 
ra’s pseudessochromatic plates was normal, 
but be scored in the impaired range on the 
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Farnsworth-Munsell 100 Hue Test of color 
hue discrimination (score, 132; normal, 20 
to 100). Dark adaptation was normal in 
both eyes. 

An EKG revealed asymmetric 9-Hz alpha 
activity of lower voltage on the right and 
an asymmetric response to photic stimula- 
tion with a smaller response amplitude on 
the right. An electroretinogram was 
normal. Pattern-reversal visual evoked 
potentials were unrecordable for 12-minute 
checks (stimulus squares subtending 12 
minutes of visual angle) and normal for 
48-minute checks. A CT scan (Fig 2) 
showed an area of diminished density in 
the occipital and posterior inferior medial 
temporal regions of the right hemisphere. 
There was also loss of substance in the 
right upper brainstem laterally at the level 
of the mesodiencephalic junction, with 
widening of the quadrigeminal cistern. 


A variety of medications were pre- 
scribed in an attempt to modify the light 
intolerance. Therapeutic levels of pheny- 
toin sodium and diethylearbamazepine 
citrate had no effect. Ethosuximide pro- 
duced a minimal ameliorating response. 
Partial relief was obtained with a combina- 
tion of amitriptyline hydrochloride (150 
mg/day) and perphenazine (6 mg/day). On 
this regimen, however, acute urinary 
retention developed. When the medications 
were stopped, the light sensitivity prompt- 
ly returned. The patient then underwent a 
transurethral prostatectomy for benign 
prostatic hypertrophy. Following surgery, 
the combination of amitriptyline and per- 
phenazine was reinstituted and the exces- 
sive sensitivity to brightness again dimin- 
ished. There was no change in the milky 
haze of his vision or in the difficulty 
adjusting to light contrasts. 
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COMMENT 


This patient presented a variety of 
disorders of higher visual function, 
including visual hallucinations, topo- 
graphical disorientation, a history 
suggestive of prosopagnosia, and im- 
paired color perception. His most dis- 
abling problems were marked light 
intolerance, the appearance of a milky 
haze obscuring his vision, and the 
exaggeration of light and dark con- 
trasts. The latter abnormalities devel- 
oped three months after an infarction 
in the distribution of the right PCA. 
Evaluation revealed a failure to elicit 
visual evoked potentials with small 
stimulus squares, impaired perform- 
ance on the Farnsworth-Munsell color 
hue discrimination test, altered depth 
perception, and disturbed visual mem- 
ory. The discomfort produced by light 
was partially ameliorated by treat- 
ment with a combination of amitrip- 
tyline and perphenazine. A CT scan 
demonstrated an occipital infarction 
and a lesion at the mesodiencephalic 
junction. 

Several of the patient’s deficits can 
be explained by the infarction in the 
distribution of the right PCA, where- 
as others suggest bilateral ischemic 
injury. Impaired visual memory,’ de- 
fective depth perception,‘ visual hallu- 
cinations,’ and failure on the Farn- 
sworth-Munsell hue discrimination 
test have been reported with unilat- 
eral right posterior lesions. Topo- 
graphic disorientation, a common ac- 
companiment of central achromatop- 
sia’ and of prosopagnosia,* occurs in 
patients with bilateral posterior cere- 
bral damage. The milky haze and con- 
trast alterations complained of by the 
patient have also been described in 
patients with bilateral occipital in- 
farctions. Critchley’ noted that some 
patients with visual agnosia-like syn- 
dromes saw things as “darker, small- 
er, and misty” or “as though there was 
a thin layer over it all.” Similarly, the 
artist with visual agnosia described by 
Wapner et al'® complained that "ev- 
erything seemed dim, as if it were 
twilight.” The lesions producing visual 
agnosia involve the region of the 
inferior longitudinal fasciculus bilat- 
erally.” 

The unusual light sensitivity expe- 
rienced by this patient beginning sev- 
eral months after the PCA occlusion 
resembles closely the delayed onset of 
dysesthesia and hyperpathia follow- 
ing thalamic infarction and suggests 
that the observed mesodiencephalic 
lesion was responsible for the dazzle. 
The syndrome of thalamic infarction’? 
is characterized by an acute transient 


374 Arch Neurol—Vol 38, June 1981 


hemiparesis, disturbed sensation, and 
mild hemiataxia of the weak limbs 
followed several months later by 
severe persistent pains involving the 
previously paretic side. Sensory stim- 
ulation increases the pain (hyperpa- 
thia). Pathological study revealed in- 
farction in the posterior and lateral 
nuclei of the thalamus in the distribu- 
tion of the thalamogeniculate and 
thalamoperforate branches of the 
PCA." In most cases of the thalamic 
syndrome, somatic sensation alone is 
involved. Occasionally, however, other 
sensory modalities are implicated. 
Riddoch" noted that a sudden bright 
light, a loud or unexpected noise, and 
less often intense smell or strong taste 
caused intense discomfort, and Head’® 
described a patient who could no long- 
er go to worship because he “could not 
stand the hymns on his affected side.” 
Treatment of the pain in the thalamic 
syndrome is difficult, but recently 
some success has been achieved with 
the combination of a tricyclic antide- 
pressant and a phenothiazine" used in 
this patient. 

The contribution of the cortical 
damage to the light sensitivity cannot 
be determined with certainty. ‘“Pseu- 
dothalamic” central pain after cortical 
injury has been described™ but is 
infrequent, while dysesthesia and hy- 
perpathia following thalamic lesions 
are common. Furthermore, patients 
with occipital infarctions have been 
extensively studied, and central dazzle 
rarely has been noted. The phenome- 
non was not mentioned in patients 
with cortical lesions producing agno- 
sia, central achromatopsia, visual hal- 
lucinations, topographical disorienta- 
tion, or in large series of patients with 
hemianopsias.™®5-1129%20 In a report by 
Meadows,’ one patient with prosopag- 
nosia complained that colors were 
excessively bright on sunny days, but 
the subcortical extent of the patient’s 
lesion was unknown. Huber” de- 
scribed a patient with excessive light 
sensitivity who “would cover his eyes 
with a dark cloth, even indoors.” The 
patient had a midbrain tumor, and 
Huber proposed a regulatory role for 
mesencephalic and thalamic struc- 
tures with light intolerance resulting 
from disrupted regulation. 

In summary, this patient had no 
ocular disease and no other distur- 
bance known to cause photophobia or 
dazzle. The infarction in the cortical 
territory of the right PCA contributed 
to the complex visual syndrome, but 
by itself was an unlikely cause of the 
light intolerance. The sustained sensi- 
tivity to sensory stimulation, delayed 
onset, response to therapy, and pres- 


ence of a diencephalic lesion are analo- 
gous to the thalamic pain syndrome 
and suggest that central dazzle is a 
consequence of thalamic injury. 


Paul Vinger, MD, referred the patient; D. 
Frank Benson, MD, John Carter, MD, and Thedi 
Landis, MD, aided in the clinieal evaluation; 
Edith Kaplan, PhD, and William Milberg, PhD, 
performed the neuropsychological assessment; 
Harvey Levine, MD, interpreted the CT scan; 
Samuel Sokol, MD, did the visual evoked poten- 
tial studies; Lorne Direnfeld, MD, breught 
Head's cases to our attention; and Gayle 
Lawrence prepared the manuscript. 


Nonproprietary Names and 
Trademarks of Drugs 


Amitriptyline hydrochloride—A mavil, Am- 
itid, Amitril, Elavil, Endep. 
Ethosuximide—Zarontin. 
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Linear Nevus Sebaceus Syndrome 


Report of a Case With Lennox-Gastaut 
Syndrome Following Infantile Spasms 





[inear nevus sebaceus syndrome 

(LNSS) was first described by 
Fuerstein and Mims’ in 1962, and 
infantile spasms have been reported 
as one of the clinieal features of 





à LNSS.** However, LNSS with Len- 
Y j 
i nox-Gastaut syndrome has rarely l 
4 
Toru Kurokama, MD; Kuniaki Sasaki, MD; Toshio Hanai, MD; g uel ane pe pe 
Nasahid D: hi r 
hide Gera. MD; Senichiro Komaki, MD tures in LNSS have not been eluci- 
dated. We report a case of LNSS with 
infantile spasms followed by Lennox- 
Gastaut syndrome. 
© We repom what we believe to be the cle ipsilateral to the facial nevus on the i 
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A ted fı blication July 15, 1980. 
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Fig 1.—Thin mevus distributed from upper 
part of left ey=brow to left side of ala nasi 
and thick line=r nevus extended from out- 
er canthus tæchsek on left side of face. 


Fig 2.—Sectien of skin biopsy specimen 
showing thictered papilliform epidermis 
and moderate hyperplasia of sebaceous 
glands (hemasoxylin-eosin, original magni- 
fication >»<52) 











Fig 3—S5C during sleep at age of 3 months. Note hemihypsarrhythmia with suppression-burst activity on left hemisphere. 
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REPORT OF A CASE 


A 12-week-old boy was admitted to the 
Kyushu University Hospital, Fukuoka, 
Japan, because of intractable seizures. 
Family history was negative for neurologic 
diseases and phakomatoses. He was the 
first child of a 23-year-old woman. Preg- 
nancy had been uneventful and delivery 


was uncomplicated. Brown linear skin 
lesions of the face were present at birth. At 
1 month of age, the infant experienced 
spasms with head nodding and flexion 
contractions of all extremities accompa- 
nied by rapid eye movement to the left. 
Generalized clonic convulsions appeared at 
the 50th day of life. The clonic convulsions 
were well controlled by therapy with phe- 
nobarbital (30 mg/day) and diazepam (2 





Fig 4.—Pneumoencephalogram showing enlargement of body of left lateral ventricle. 


mg/day), but retarded neurologic develop- 
ment was evident. 

The patient was a well-nourished baby 
with average physical development. The 
head was asymmetrical but normal (52.5 
cm) in circumference. The facial lesion 
included a circumscribed, thin, arch-shaped 
nevus extending from the upper part of the 
left eyebrow to the left side of the ala nasi 
parallel to the nasal bridge (Fig 1). Linear 
nevi were also present at the outer canthus 
of the left eye and the cheek. The lesion 
had a somewhat irregular margin with a 
fine, granular, waxy surface and was not 
nodular. There also was a separated, 
thumb-sized, thick brown patch on the left 
side of the chin, though it was not granular 
or waxy. There was mild deviation of the 
eyes to the left. The ocular fundi were 
normal. The chest, heart, abdomen, and 
genitals were normal. The head was not 
controlled. Moro’s reflex was absent. Move- 
ment of extremities was decreased on the 
right. Knee and ankle jerks were exagger- 
ated with Babinski’s sign on the right. The 
grasp reflex was decreased on the right. 

Findings from a complete blood cell 
count were normal. Values for blood glu- 
cose, serum cholesterol, calcium, sodium, 
potassium, chloride, protein, and protein 
electrophoresis were normal. Levels of 
SGOT and SGPT were slightly elevated to 
125 units (normal, < 40 units) and 110 
units (normal, < 40 units), respectively. 
The CSF was normal except for an 
increased protein level (67 mg/mL). The 
skin biopsy specimen from the left lower 
area of the chin revealed thickened papilli- 
form epidermis, hair follicles, and moder- 
ate hyperplasia of the sebaceous gland (Fig 
2). The EEG demonstrated hemihypsar- 


Fig 5.—EEG at age 2 years showing asymmetric, slow spike-wave complexes dominant over left hemisphere. 
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rhythmia wath suppression-burst activity 
ower the le hemisphere (Fig 3). A roent- 
genogram © the skull showed mild asym- 
metry with enlargement of the left side of 
the cranium A pneumoencephalogram dis- 
clesed distettion of the left lateral ventricle 
with elevation of its superior margin 
(Fig 4) 

The use » nitrazepam (2 mg/day), phe- 
noharbital S0 mg/day), and then hydrocor- 
tisone (90 mg/day) did not control the 
seizures. Clonazepam therapy (0.5 mg/day) 
led to imprewement, and there were no 
seizures ‘rem age 11 months to age 1 year 
11 months. However, frequent akinetic as 
we! as generalized tonic or clonic seizures 
began at aæ= 2 years These seizures did 
aot respané = treatment. Mental develop- 
ment was sererely retarded and an EEG 
shewed siow spike-wave complexes in the 
left parietetemporal region (Fig 5). The 
climical and EEG findings indicated the 
development of Lennox-Gastaut syn- 
dreme. A cempaterized tomographic (CT) 
scan showed = low-density area deep in the 
lef: parietoremporal region as well as dis- 
tortion amd dilation of the left lateral ven- 
triek (Fig © 


COMMENT 


This is, & our knowledge, the first 
reported case of LNSS with infantile 
spasms fotlowed by Lennox-Gastaut 


Figs6.—Cont-ast comptterized tomograph- 
ic scan revealing low-density area in left 
paretotemporal regiom (arrow) and dila- 
tion of left lateral ventricle. 
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syndrome. The EEG showed hemi- 
hypsarrhythmia and then asymmetri- 
cal slow spike-wave complexes. 

Twenty of the 22 patients with 
LNSS have had seizures, and infantile 
spasms were observed in six.?*°* 
Hypsarrhythmia was reported in 
five,*"°"* two of whom had hemihyps- 
arrhythmia.*? Our patient suffered 
from intractable and multiple akinet- 
ic, clonic, and tonic convulsions, and 
mental retardation. The clinical and 
EEG features were compatible with 
the Lennox-Gastaut syndrome." "' 
Chevrie and Aicardi* found LNSS in 
one of the 80 cases of Lennox-Gastaut 
syndrome. Five percent to 25% of the 
patients with Lennox-Gastaut syn- 
drome are reported to have had infan- 
tile spasms.*'? The CNS lesions of 
LNSS are not well understood. A large 
leptomeningeal hemangioma was 
found in the middle fossa in a case in 
which autopsy was performed,” and 
small, flattened, cystic lesions or mild 
cortical atrophy were found at opera- 
tion in two cases.'' Pneumoencephalo- 
graphic examination performed in 
nine cases has disclosed dilation of 
lateral ventricles, more marked on the 
side of the nevus in six patients,°"*"" 
as in the present case. The CT scan in 
one case showed enlargement of one 
lateral ventricle." In our case, the CT 
scan showed low density deep in the 
parietotemporal region, previously 
not described in LNSS, in addition to 
dilation and distortion of the lateral 
ventricle on the side of the hemimac- 
rocephaly. These CT scan findings 
may suggest porencephaly secondary 
to vascular anomaly or a neo- 
plasm."*"" 

Pathologic findings in the cases of 
infantile spasms and hemihypsar- 
rhythmia have been described by De 
Jong et al and Tjiam et al.” These 
cases showed congenital hemimacro- 
cephaly on the side of hemihypsar- 
rhythmia. Prominent asymmetry of 
slow spike-wave was seen in 24%**** of 
the patients with Lennox-Gastaut 
syndrome in whom neurologic deficit 
was also more pronounced on the side 
opposite the hemisphere, with more 
abnormal EEG findings, as in the 
present case. Our findings suggest 
extensive lateralized cortical and sub- 
cortical lesions. 


Kazukata Nishio, MD, and Hiroshi Kouda, MD, 
provided advice and assistance with the skin 
biopsy. 


Nonproprietary Names and 
Trademarks of Drugs 


Clonazepam—Clonopin. 
Nitrazepam—Mogadon. 
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Procainamide-Induced 
Myasthenia-like Weakness in a 
Patient With Peripheral Neuropathy 


Enayatolah Niakan, MD; Tulio E. Bertorini, MD; 
Sergio R. Acchiardo, MD; Mary F. Werner, MD 


è Because procainamide hydrochloride 
(Pronestyl) may block neuromuscular 
transmission (NMT), this drug is contrain- 
dicated in cases of myasthenia gravis. 
Reduction of the safety factor of NMT is 
also seen in other conditions, including 
peripheral neuropathies. A patient with 
uremic peripheral neuropathy in whom 
myasthenia-like weakness developed dur- 
ing procainamide therapy is described. 
Procainamide should be given with cau- 
tion in cases of peripheral neuropathies in 
which there may be a reduction of the 
safety factor of NMT. 

(Arch Neurol 1981;38:378-379) 


Procainamide hydrochloride, a wide- 

ly used antiarrhythmic drug, may 
be detrimental in patients with myas- 
thenia gravis, as it may exacerbate 
muscle weakness by its effects on 
neuromuscular transmission (NMT).'-° 
Treatment with this drug is usually 
safe when there are no abnormalities 
of NMT. However, when the safety 
factor of NMT is reduced, as in 
peripheral neuropathies, =° amyotro- 
phic lateral sclerosis," or poliomyeli- 
tis,” it is theoretically possible that 
procainamide or similar drugs may 
exacerbate weakness. 

We describe a patient with uremic 
peripheral neuropathy in whom inter- 
mittent weakness of the extraocular, 
bulbar, and proximal skeletal muscles 
developed during procainamide hy- 
drochloride (Pronestyl) therapy. 
These symptoms disappeared after 
discontinuation of the drug. 


REPORT OF A CASE 
A 59-year-old woman with idiopathic 


chronic renal failure was admitted in April 
1979 for evaluation of severe muscle weak- 
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ness and difficulty in chewing and swal- 
lowing of three days’ duration. She had had 
no neuromuscular complaints previously 
except for distal muscle weakness and 
numbness in the legs. Because of cardiac 
arrhythmia, she was receiving digoxin, 
0.125 mg daily; isosorbide dinitrate (Isor- 
dil), 20 mg every six hours; and procaina- 
mide hydrochloride, 375 mg every six 
hours. The total duration of procainamide 
therapy was two weeks. 

Physical examination revealed the fol- 
lowing: blood pressure, 150/60 mm Hg; 
pulse rate, 65 beats per minute and regular; 
temperature, 37 °C; and respirations, 15/ 
min. There was a grade 2/6 systolic ejec- 
tion murmur at the left lower spinal border 
and apex. 

Mentation was normal. There was mild 
bilateral facial weakness and mild bilateral 
ptosis, which worsened on sustained 
upward gaze and improved after rest. 
There was severe weakness in all extremi- 
ties, more proximal than distal, with easy 
fatigability. Atrophy of distal muscles of 
the lower extremities was evident. There 
were no fasciculations. Muscle stretch 
reflexes were present and symmetrical, 
except for absent ankle jerks. There was a 
decreased pinprick and vibration sense dis- 
tally in upper and lower extremities in a 
glove and stocking pattern. Coordination 
could not be satisfactorily assessed because 
of muscle weakness. 

Laboratory findings on admission 
showed a hematocrit level of 18% and 
serum creatinine level of 6.3 mg/dL. Labo- 
ratory analysis of the following gave 
normal values: BUN, ealcium, phosphorus, 
magnesium, serum lactic dehydrogenase, 
SGOT, creatine phosphokinase, blood glu- 
cose, cholesterol, triglycerides, serum bili- 
rubin, serum electrolytes, uric acid, total 
protein, serum thyroxine, and digoxin lev- 





Decremental response of compound mus- 
cle action potential during repetitive stimu- 
lation of left ulnar nerve at 3 Hz, with 
recording on adductor digiti quinti mus- 
cle. 


els. Antinuclear antibodies, rheumatoid 
factor, and lupus erythematosus cell prepa- 
rations were negative. A chest roentgeno- 
gram showed generalized cardiac enlarge- 
ment. An ECG showed nonspecific ST-T 
wave changes. Prior to administration of 
antiarrhythmic medication, the ECG 
showed frequent atrial and ventricular pre- 
mature contractions. 

During hospitalization the patient un- 
derwent hemodialysis twice a week, but 
her weakness continued. Administration of 
10 mg of intravenous edrophonium chloride 
(Tensilon) produced no improvement. Ace- 
tylcholine receptor antibodies, quantitated 
commercially, showed antibody titers of 
less than 1 unit (normal, < 5 units). Nerve 
conduction studies showed absent sensory 
potentials in the upper and lower extremi- 
ties. Motor nerve conduction velocity 
(MNCV) of the left median nerve was 41 
m/s and of the left ulnar nerve, 43 m/s. 
Tibial and peroneal nerve MNCV coulé not 
be obtained in either side for lack of a 
response. Repetitive nerve stimulaticn, 3 
Hz, of the ulnar nerve at the wrist with 
recordings from the adductor digiti quinti 
muscle revealed 58% decrement of the 
fourth response of the compound muscle 
action potential, which had an initial 
amplitude of 4 mV (Figure). There was 
posttetanic facilitation, with reduction of 
the decrement to 50.5% after 15 s of tetanic 
voluntary muscle contraction, and postacti- 
vation exhaustion was demonstrated with 
a greater decrement (62%) two mirutes 
afterwards. 

Stimulation at 20 Hz showed a decre- 
ment of 73% at the eighth response, with- 
out significant increment. Intravenous 
edrophonium chloride in doses of 2 to 1) mg 
did not produce improvement of neuromus- 
cular transmission. 

Monopolar needle EMG showed evicence 
of decreased interference patterns with 
decreased recruitment and giant polyphas- 
ic motor unit potentials, but only rare 
seattered fibrillation potentials in upper 
and lower extremities. 

Although blood levels of procainamide 
were not measured, the drug was discon- 
tinued, and the patient’s condition im- 
proved. After 24 hours she regained 
strength, the swallowing and chewing dif- 
ficulty disappeared, and she returned to 
her normal functional level. Repecitive 
nerve stimulation was done two weeks 
after procainamide therapy was disccntin- 
ued, and showed no decremental response 
even with the use of the double-step stimu- 
lation technique, as well as stimulating 
proximal nerves (axillary, musculccuta- 
neous, and facial). Two months later pro- 
cainamide hydrochloride in dosages cf 250 
mg twice daily was reinstituted because of 
refractory cardiac arrhythmia. While re- 
ceiving this drug, the patient again became 
weaker, although at this time no decremen- 
tal response to repetitive nerve stimulation 
could be demonstrated. Blood levels of pro- 
cainamide were 4.2 ng/mL (therapeutic 
levels, 4 to 8 pg/mL) at this time. The 
weakness again disappeared on discontin- 
uation of the drug. 


Procainamide—Niakan et al 


COMMENT 

Procamamide, a drug used in the 
control amc prevention of cardiac 
arrhythmias, appears to affect neuro- 
meseular transmission by diminishing 
acetylcholine *ormation or its release 
at the nerveending.? It also blocks the 
action cf administered acetylcholine 
and stabilizes the muscle membrane.’ 
Because of these effects, procaina- 
mile is contraindicated in cases of 
myasthenia ¢ravis.*-* 

Jnquestionably in our patient, pro- 
camamide wes responsible for her 
myasthenia4ike syndrome, since all of 
ts clinica! and electrical manifesta- 
tions disappeared following discontin- 
aation ef the drug. The possibility 
thet this isa case of classic autoim- 
mune myasthenia gravis unmasked by 
oreeainamice’ has to be considered, 
Darticularly since the weakness in this 
Dasient predominantly involved those 
museles usualy affected in cases of 
myasthenia gravis instead of the dis- 
tal muscles, already weak due to her 
peripheral neuropathy, which one 
might expect would exhibit more 
imeairment of NMT. The complete 
disappearance of symptoms on discon- 
tinzation of tae drug without recur- 
rence for mere than one year (except 
when the drug-was restarted), the lack 
ef rise in aeetylcholine receptor anti- 
bedy levels, and lack of response to 
anticholinesverase drugs make that 
possibility unlikely in our opinion. 
Altheugh procainamide hydrochloride 
may occasionally produce a lupus ery- 
thematosus-like syndrome,“ there 
was no evidence in this patient of an 
abnormal immunological state, and 
results of al the immunological tests 
that were performed were normal. 

This patient suffered from periph- 


eral neuropathy, a condition in which 
reduction of the safety factor for 
NMT may occur.” We assume that 
her myasthenic-like weakness was 
precipitated by the blocking effect of 
procainamide on her already impaired 
NMT. 

It is possible that her initial episode 
of weakness could have been produced 
by excessive levels of procainamide in 
the blood due to renal failure, but 
weakness recurred when the medica- 
tion was reinstituted and in the pres- 
ence of blood levels of the drug that 
were within therapeutic range. This 
suggests that the weakness was not 
necessarily caused by excessive medi- 
cation but, possibly, by the effects of 
the drug on NMT. Although no decre- 
mental response was obtained in the 
repetitive stimulation test during the 
second episode of weakness, the char- 
acteristics and distribution of the 
muscle weakness were identical to the 
first episode. Further, it is not unlike- 
ly that a milder neuromuscular block 
might not have been detectable with 
the repetitive stimulation tests, as 
sometimes happens even in cases of 
myasthenia gravis.” 

We suggest that procainamide and 
other drugs that may block NMT 
should be given with caution, not only 
in cases of myasthenia gravis, but also 
in patients with peripheral neuropa- 
thies and other conditions in which a 
reduction of the safety factor of NMT 
may occur. There should be particular 
caution in patients with renal failure 
in whom higher than therapeutic 
blood levels might occur at standard 
dosages. 


Drs John Whitaker and Albert Heck reviewed 
the manuscript. 


Cavernous Hemangioma 


ir the Diencephalon 


Tomohiko Mizutani, MD; Herbert I. Goldberg, MD; 
Lawrence A. Kerson, MD; Frederick Murtagh, MD 


® A 32-year-old man with a history of 
celayed puberty and obesity was seen 
initially with Gitemporal hemianopsia and 
headache im 1974. Neuroradiologic 
studies showed a mass in the chiasmatic 
Cistern and hypothalamus. Surgical ex- 
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ploration of the chiasm was unrevealing. 
Slowly progressive memory loss and intel- 
lectual impairment developed. Necropsy 
in 1978 disclosed a large cavernous 
hemangioma in the diencephalon. 

(Arch Neurol 1981;38:379-382) 





Dr Mizutani is currently with the Section of 
Neurology, Toranomon Hospital, Tokyo. 

Reprint requests to Laboratory of Neuropa- 
thology, Room 454 Johnson Pavilion, University 
of Pennsylvania School of Medicine, 36th and 
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K. Gonatas, MD). 


Nonproprietary Name 
and Trademarks of Drug 
Procainamide _ hydrochloride—Pronestyl, 
Procamide, Precapan, Procan. 
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avernous hemangioma of the brain 

is often net clinically apparent, 
but causes seizures, vascular head- 
aches, and acute intracranial hemor- 
rhages.'* We Gescribe and correlate 
the clinical, neurologic, computed to- 
mographic (CT), and pathologic mani- 
festations of a diencephalic cavernous 
hemangioma that produced progres- 
sive neurological deficits during a 
four-year period. 


REPORT OF A CASE 


A 32-year-old man was first seen in 
October 1974 because of progressive visual 
loss in the right eye of four weeks’ dura- 
tion. He had noted that when reading, he 
could see only a portion of a page, and his 
vision worsened slowly. The condition was 
associated with left frontoparietal head- 
aches. Several years before ne had gained 
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Fig 1.—Transverse computed tomographic head scans at level of diencephalon. Left, 
Precontrast scan demonstrates speckled areas of increased density in midline mass that 
obliterates anterior third ventricle (arrow). Right, Scan following intravenous contrast 
infusion reveals slightly further increased density (enhancement) of hypothalamic 


mass. 





Fig 2.—Midsagittal section shows large cavernous hemangioma (arrowheads) involving 
diencephalon and anterior third ventricle. Inset, Inferior view of brain shows compres- 
sion of optic chiasm (arrow) by hemangioma (arrowheads). F indicates frontal; R, 
right. 


18 kg in a short period of time. There was 
no recent change in weight, libido, or 
thirst. At the age of 12 years, he had 
received gonadotropin because of short 
stature and delayed puberty (small testes 
and lack of axillary and body hair). 

The patient was a short, rotund man 
with a height of 157.5 cm and weight of 
76.5 kg. He had normal genitalia and 
normal pubic and axillary hair. Visual acu- 
ity was 20/20 in the right eye and 20/25 in 
the left. A temporal hemianopsia in the 
right eye and a small inferotemporal scoto- 
ma in the left eye were noted. Results of 
the remainder of the examination were 
normal. 

Laboratory studies, including routine 
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blood work, urinalysis, roentgenograms of 
chest and skull, ECG, EEG, and radionu- 
clide brain scan, gave normal results, Lev- 
els of triiodothyronine (T,), thyroxine (T,), 
cortisol, and growth hormone were normal. 
A CT sean of the head demonstrated a 
23-mm nonhomogeneous mass, slightly 
denser than the surrounding brain in the 
region of the anterior third ventricle and 
chiasmatic cistern. Contrast enhancement 
was not used. Bilateral carotid angiograms 
showed lateral displacement of both anteri- 
or choroidal arteries without blush or 
abnormal vessels. Only the right posterior 
communicating artery was filled and it was 
small. A pneumoencephalogram showed a 
2.5-cm suprasellar mass with obliteration 


of the anterior third ventricle and slight 
elevation of the floor of the frontal horns 
of the lateral ventricles. Results of CSF 
analysis were normal. 

In November 1974, the optic chiasm was 
explored. The optic nerves were discolored, 
and since the chiasm was prefixed, explora- 
tion posterior to the chiasm was not possi- 
ble. A small cystic area with clear fluid to 
the left of the left optic nerve was aspi- 
rated. One month postoperatively, the 
patient’s left visual fields improved to 
normal, and a small inferotemporal defect 
remained in the right eye. Impairment of 
short-term memory prevented his return- 
ing to work as a traveling salesman. Loss 
of libido occurred and persisted after sur- 
gery; erection was rare and ejaculation 
occurred only once during the next four 
years. 

Reevaluation in March 1977 revealed a 
worsened short-term memory and intellec- 
tual function, but no deterioration of vision 
or visual field. There was no evidence of 
hydrocephalus or of increased intracranial 
pressure. Endocrine evaluation for persist- 
ent impotence yielded normal levels of 
serum T,, T,, growth hormone. and cortisol. 
Serum prolactin and testosterone values 
were slightly below normal. A CT scan 
showed persistence of the nonhomogene- 
ous anterior third ventricle mass contain- 
ing stippled areas of slightly increased 
density (absorption values of approximate- 
ly 24 EMI units) (Fig 1, left), and a mild 
degree of enhancement following intrave- 
nous contrast infusion (Fig 1, right). Later- 
al polytomograms of the sella were normal. 
The findings were considered to be consis- 
tent with low-grade glioma in the dien- 
cephalon. Additional surgery was not con- 
sidered to be feasible because of the loca- 
tion of the mass. 

In March 1978, symptoms rapidly wors- 
ened, with marked increase in mental dete- 
rioration. Visual field examination showed 
further loss bitemporally. Contrast-en- 
hanced CT scan showed slight enlargement 
of the hypothalamic mass, which was 
slightly higher in density and more homo- 
geneous than previously. The ventricles 
were normal in size. Blood chemistry 
studies revealed the following values: glu- 
cose, 517 mg/dL; BUN, 85 mg/dL; sodium, 
162 mEq/L; potassium, 5.7 mEq/L; chlo- 
ride, 122 mEq/L; and carbon dioxide, 15 
mEq/L. The patient died on June 22, 
1978. 


POSTMORTEM EXAMINATION 


Pertinent findings included pene- 
trating gastric “Cushing’s” ulcers 
with massive gastrointestinal hemor- 
rhage of approximately 2 L, bilateral 
pulmonary edema, and advanced fatty 
degeneration of the liver. 

The orbital surface of the right 
frontal lobe was slightly softened and 
yellowish brown. There was a dark- 
brown, rubbery, 2 xX 2-cm mass pro- 
truding from the hypothalamic region 
(Fig 2). The mass seemed to be adher- 
ent to the optic chiasm and to the optic 
tracts with an enlargement of the 
optic chiasm and optic tract on the left 
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(Fig 2. Mdsagittal section of the 
brain show2d a hemorrhagic round 
mass measuring 2 x 2 X 2 cm involv- 
ing the entire anterior third ventricle 
‘Fig 2). The coronal sections showed 
chat the mess extended through the 
nypothelamas and compressed the 
medial portinns.of the thalami consid- 
erably, spar ng the mamillary bodies. 
There was 20 aydrocephalus and no 
other impor-ant abnormalities. 

Micrescop eal'y, the diencephalic le- 
sien was cormposec of vascular spaces 
of varying = ze with little intervening 
neural tissus. The vascular spaces pri- 
marily eonséted of a single layer of 
endothelial 2ells. However, some of 
the chamnels exhibited irregular thick- 
ening of the walls due to organizing or 
erganized tarombi or hyalinization. 
No internal elastic lamina or smooth 
muscle was present in the thickened 
walb of the vascular channels. These 
findings are typical of cavernous 
hemangioma* There were considera- 
ble hemesiderin pigment deposits and 
z few fresk petechial hemorrhages 
seen meinly im the periphery of the 
hemangioma Ir addition, there was 
substantial reactive  astrocytosis 
around the hemangioma and two 
small cavitery infarcts measuring 
(2x 1.6 emanc 05 x 1.0 cm located 
in the neostriatum adjacent to the 
hemangioma 


COMMENT 


The ineideace of cavernous heman- 
gioma is diffeul: to assess,* but in a 
prospect-ve autepsy study of 4,069 
censecutwe brains, it was 0.4%; cav- 
ernous hemangiema was the second 
least commer vascular malformation 
next to ~aris’ Cavernous hemangio- 
ma is mest f-eqaently located in the 
cerebrum, usally in the subcortical 
white metteranc then in the pons.**° 
Other reportad sites are the basal 
ganglia,“ the cerebellum, and the wall 
of the third ventricle.*** In recent 
review of 164 cases of cerebral caver- 
neus hemangioma,’ the lesion oc- 
curred in the wall of the third ventri- 
cle in only two of 164 cases. 

The symp®ms end signs in the 
present case-ame explained by the loca- 
tien ef the hemangioma in the hypo- 
thalamus anc the optic chiasm and 
tracts.” An interesting clinical feature 
is the slowly progressive loss of recent 
mamery, with less deficit occurring in 
general imtelisctwal functions in the 
absence of hydrocephalus or increased 
intraerantal pressure. Bilateral lesions 
in the dorsomedial nucleus of the thal- 
amus cause deficits in recent memory 
with intaet hiapocampi.'’" These nu- 
clei were cons.derably compressed by 
the cavernous hemangioma in our 
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case, suggesting that the hemangioma 
likely accounted for the loss of memo- 
ry in the absence of increased intra- 
cranial pressure or hydrocephalus. 

Gradual progression of clinical 
symptoms is claimed by some to result 
from progressive dilation of the com- 
ponent thin-walled vascular spaces." 
This hypothesis seems unlikely be- 
cause of the lack of large feeding 
arteries in the cavernous hemangio- 
ma.*™ A more plausible explanation 
for clinical progression might be that 
repetitive small hemorrhages,’ as seen 
in our case, lead to incremental de- 
struction of the adjacent brain tissue. 
Such hemorrhages might further 
damage the endothelial cells of the 
vascular spaces to make them more 
liable to recurrent hemorrhage. The 
onset of loss of memory in the postop- 
erative period was probably due to 
surgical insult to the already com- 
promised dorsomedial nuclei, which 
might have been on the verge of 
decompensation. The dramatic im- 
provement of the visual field deficit 
postoperatively is most likely ex- 
plained by temporary release in pres- 
sure around chiasm, possibly from 
drainage of the small cyst around the 
left optic nerve or due to spontaneous 
improvement of local increased pres- 
sure from small hemorrhages within 
the cavernous hemangioma. 

Angiographic features of cavernous 
hemangioma are variable, ranging 
from normal to an avascular mass 
with vessel displacement to abnormal- 
ities in the late arterial and venous 
phases, such as blush, neovasculariza- 
tion without large feeding arteries or 
prominent medullary draining 
veins. The bilateral carotid angio- 
grams of our patient showed only 
arterial displacement, indicating a 
retrosellar mass without blush or 
abnormal veins. However, most of the 
branches that could have supplied this 
hemangioma were not visualized. The 
posterior communicating arteries, as 
well as the terminal basilar artery and 
the posterior cerebral arteries, are the 
usual source of branches to the dien- 
cephalon,'® and only the right posteri- 
or communicating artery was visual- 
ized on the bilateral carotid angio- 
gram. 

Although studies of cavernous he- 
mangioma with CT are sparse, it has 
been reported that the CT picture 
generally is one of a more or less 
well-defined lesion with irregular ar- 
eas of increased density and with a 
mild to moderate degree of enhance- 
ment following intravenous contrast 
infusion.'*'’ The increased density is 
believed to be due to calcification and/ 
or hemorrhage and the CT picture is 


considerably modified by the degree 
of calcifications"? and the size of 
hemorrhages."*'* No important mass 
effect is present unless there are com- 
plications by hematoma."*"® 

The CT appearance of cavernous 
hemangioma uncomplicated by calcifi- 
cation and/or hematoma, as in our 
case, has been reported only once 
before to our knowledge,'' and no 
report has commented on the stippled 
areas of increased censity that we 
observed before contrast administra- 
tion. These areas had absorption val- 
ues in the low range of blood, consid- 
erably below those of calcification, 
and were most likely due to hemosi- 
derin deposits and/or small hemor- 
rhages as noted on the microscopic 
examination. In addition, no calcifica- 
tions were microscopically identified 
in the hemangioma. Recently, Tindall 
et al’ reported an atypical CT picture 
of a patient with pessibly multiple 
cavernous hemangiomas. Several le- 
sions of decreased density were iden- 
tified, one of which was histologically 
confirmed as a cavernous hemangio- 
ma. Small areas of enhancement were 
present in some of the lesions and not 
in others. 

The CT picture of cavernous heman- 
gioma is not specific, and similar fea- 
tures may be seen in a variety of 
conditions, which include, among oth- 
ers, arteriovenous malformations,'*”° 
venous angioma,”' low-grade glioma," 
craniopharyngioma, meningioma, and 
teratoma.” A clinical diagnosis of cav- 
ernous hemangioma is difficult; if it is 
to be made with any degree of reliabil- 
ity, the CT findings must be carefully 
related to the results of other neurora- 
diologic examinations and the clinical 
features. Angiography may provide 
strong diagnostic findings in some 
cases. The importance of diagnosis of 
cavernous hemangioma has been em- 
phasized because of the feasibility of 
surgical excision if it is favorably 
located.*8-13-13 

Nicholas K. Gonatas, MD, provided advice dur- 
ing the preparation of this report. We thank 


Stavros Baloyannis, MD, Thessaloniki, Greece, 
for his help. 
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Poly ICLC in the Treatment of 
Postinfectious Demyelinating 


Encephalomyelitis 


Andres M. Salazar, MD; W. King Engel, MD; Hilton B. Levy, PhD 


è Three weeks after a mild and presum- 
ably infectious illness, a 21-year-old man 
developed a CNS disorder characterized 
by involvement of the cerebellum, cere- 
brum, and brainstem. It progressed, 
sometimes stepwise, without remission, 
over five months to being bedfast with 
total spastic paraplegia, severe ataxia, 
and unintelligible dysarthric speech. The 
CSF showed increased levels of protein, 
IgG, and myelin basic protein, as well as 
five oligoclonal bands. Because of failure 
of the patient’s condition to respond to 
prolonged prednisone therapy, poly ICLC 


We have had encouraging results in 

the treatment of one patient, who 
had subacute postinfectious demyelin- 
ating encephalomyelitis, with poly 
ICLC (polyinosinic-polycytidylic 
acid—polylysine stabilized with car- 
boxymethyleellulose). Poly ICLC is an 
inducer of interferon in primates.' It 
has also shown promise in the treat- 
ment of several presumably dysim- 
mune neurologic conditions, namely, 


was given intravenously weekly for 20 
weeks (median dose, 100 pg/kg). Im- 
provement, evident after the first dose, 
progressed to the point of ambulation with 
some assistance. Even though the rela- 
tion of the patient’s marked recovery to 
poly ICLC therapy remains unproved, this 
experience provides reason for consider- 
ing a possible therapeutic role of the drug 
in postinfectious demyelinating encepha- 
lomyelitis and perhaps in multiple sclero- 
sis. 
(Arch Neurol 1981;38:382-383) 


chronic dysschwannian polyneuropa- 
thy, dysneuronal polyneuropathy, and 
polymyositis? (W. K. Engel, MD, P. G. 
Bernad, MD, H. B. Levy, PhD, unpub- 
lished findings, 1979-1980). 


REPORT OF A CASE 


A 21-year-old man with a negative fami- 
ly history and past medical history was 
well until late June 1979, when, about three 
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weeks after a mild illness of several days’ 
duration (consisting of fatigue, tinnitus, 
and lightheadedness), he experienced arm 
tremors, difficulty with coordination, and 
mild ataxia. Initial evaluation—including 
EEG, brain scan, computerized tomograph- 
ic (CT) scan, lumbar puncture, and CSF 
IgG oligoclonal banding, viral, and fungal 
studies—showed normal findings, except 
that visual evoked responses were slightly 
prolonged. His illness progressed to include 
ataxia of limbs, dysarthria, diplopia, and 
occasional myoclonic jerks; consequently, 
in mid-July, he was started on prednisone, 
200 mg single-dose daily initially, which 
resulted in some apparent stabilization of 
neurologic status. Examination in mid- 
August, at which time the prednisone had 
been tapered to 40 mg daily, revealed 
progression—there was mild horizontal 
nystagmus, with full extraocular move- 
ments, mild dysarthria, moderate bilateral 
cerebellar dysmetria, intention tremor, 
and moderately severe ataxia that made 
walking impossible. Tendon reflexes were 
slightly hyperactive, and sensation was 
intact, except for impaired joint position 
sense in both lower extremities. At this 
time, the CSF contained 109 lymphocytes, 
77 mg/dL protein, 27% IgG (normal, less 
than 13%), and 9.3 ng/mL myelin basic 
protein (normal, less than 4 ng/mL; 4 to 9 
ng/mL is borderline; more than 9 ng/mL is 
definitely elevated). Viral and fungal 
studies were again normal. Visual and 
brainstem auditory evoked responses were 
markedly prolonged, and EEG revealed 
diffuse mild bilateral slowing. During the 
next three months, the patient continued 
to show gradual deterioration in neurologic 
function in spite of increased prednisone 
dosage to as high as 100 mg daily (and then 
reduction to 20 mg daily because of no 
response). 

In mid-October, after a urinary tract 
infection with complicating sepsis and mild 
acute tubular necrosis, his neurologic sta- 
tus became markedly worse. Examination 
revealed bilateral conjugate and upward 
gaze pareses, right central facial weakness, 
moderately severe pseudobulbar palsy with 
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w, 


spastic, unintelligble 


at te 





n uI Ia, a 
semang of his ceresellar syndrome. He also 
had a tote] spasti: paraplegia and moder- 
ate mpper-extremty weakness. There was 
pateqy sensony loss to pain and touch in 
bota lower extremities, but no distinct 
spima! cord sensony level. Tendon reflexes 
were diffusely increased, with bilateral 
ankle clonus anc extensor plantar re- 
spomses. Abdominal reflexes were absent. 
The CSF contained no cells, 94 mg/dL 
prosein, elevated IgG, five oligoclonal 
bancs, aml 11.5 nx/mL myelin basic pro- 
tein. A reweated CT scan showed no abnor- 
ma areas. After his recovery from ne- 
phrepathy and sepsis, the patient’s neuro- 
logie eond*tion stabilized at a new low level 
and remamed unchanged for the next 1% 
months. 

Because of the failure of our patient’s 
chranic, progressve illness to respond 
satisfactorily to corticosteroids, and in 
ligkt of the encouraging, albeit limited, 
experience with poly ICLC in other “dys- 
immune” neurole@ic conditions, it was 
decced, after preper counseling of, and 
approval trom, the patient and his family, 
to mitiate a therapeutic trial with this 
drug Treatment was begun on Nov 26, 
1972 anc the dosage was gradually 
ineweased from 50°to as high as 140 pg/kg 
of bedy weight, given intravenously over 
60 minutes anse a week and continued for a 
total of 2 weeks. The prednisone dosage, 
whi was 10 mg eaily at the beginning of 
poly ICDC treatment, was gradually 
tapered and discontinued by Dec 31, 1979. 

Three days afte- the initial dose of poly 
ICIC, the patient began to regain some 
funecion in the muscles of his formerly 
totaly paralyzed bwer extremities. Func- 
tior was rated as trace to poor in most 
lower-extremily muscle groups by an inde- 
penent server, with the most improve- 
mert in tkesquwadriceps. The patient could 
use this musde to extend the passively 
flexed knæ im hed but could not overcome 
graz ty. He remained unchanged until 
about one weelc later, when, four days after 
his second dose o` poly ICLC, he showed 
ano-her st2pof im»rovement, being able to 
lift beth egs off the floor in extension 
whie sitting in = wheelchair. Five days 
after the second Gose, his speech was sig- 
nificantly improved and became intelligi- 
ble although still severely dysarthric. He 
was able t move both legs in flexion and 
extemsion using ail muscle groups, could 
roll cver ia bed at will, and could position 
his legs appropriately unassisted. He had a 
mile to moderate crebellar dysmetria, and 
his »eflexes pemaimed hyperactive. Several 
days afterthe-third dose, he again showed 
a step of mild improvement in muscle 
strength, altheagk his cranial nerve and 
cerebellar functiors remained unchanged. 

Each treatment induced a transient flu- 
like reaction that included chills, malaise, 
and temperature £s high as 40 °C on occa- 
siom. Symptems were maximal about four 
hours after trestment and generally 
resclved ater eight hours. Acetaminophen 
and a cooling blan<et were used as needed 
to prevent the temperature from going 
above 40 °C. As expected, the fever some- 
times prowoked a generalized weakening 
and a tramsient wersening of some neuro- 
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wor- logic ars, the patient 
being unable to attend physical therapy on 





gic functions for a few v hour th 

the day of treatment. A brief attempt at 
twice-weekly poly ICLC therapy proved 
too exhausting for the patient, and we 
reverted to a weekly schedule. 

During the second and third months, the 
patient continued to show a gradual 
improvement in his legs, with normaliza- 
tion of reflexes and loss of spasticity. In 
the fourth month, his improvement accel- 
erated and he began to be able to bear 
weight when standing with assistance. 
Examination after 20 weeks of therapy 
demonstrated continued pareses of both 
sixth nerves, left conjugate gaze, and con- 
jugate upgaze. There was a moderate spas- 
tic dysarthria, but cranial nerve function 
was otherwise intact. Limb muscle tone 
was normal throughout; strength was 
normal in the upper extremities and rated 
as 4.5/5 in the lower extremities. Sensory 
examination showed intact pin, touch, and 
vibration sensation. There was a persis- 
tent, moderately severe cerebellar ataxia 
throughout, and a severe gait ataxia. The 
patient had become able to walk using a 
walker with two persons supporting him 
for balance. Reflexes were normal 
throughout, with “neutral” plantar re- 
sponses. The CSF myelin basic protein 
level (3.7 ng/mL) and IgG level were 
normal, but the oligoclonal band pattern 
was unchanged. 

Our patient’s improvement while receiv- 
ing poly ICLC was most marked in his 
corticospinal tract functions, which had 
borne the brunt of his most recent worsen- 
ing six weeks before the beginning of poly 
ICLC therapy. His cerebellar and cranial 
nerve defects, which had been present for 
as long as five months before poly ICLC 
treatment, showed only a moderate im- 
provement with that therapy and remain 
his only significant handicaps. Three 
months after cessation of therapy and 
transfer to a rehabilitation facility close to 
his home, the patient continued to show 
steady improvement; during the three- to 
six-month period, there was still some min- 
imal improvement, but at a much slower 
rate. He is now able to walk with the 
assistance of only one person for balance. 


COMMENT 


Several points lead us to propose 
that our patient’s improvement was 
due, at least in part, to the poly ICLC 
therapy. His condition was essentially 
a monophasic demyelinating illness 
that had gradually progressed for four 
months and then accelerated in rela- 
tion to an episode of sepsis; his neuro- 
logic status then did not improve until 
1% months later, three days after the 
initial treatment, and then again four 
days after the second and third treat- 
ments with poly ICLC. A pattern of 
improvement two to four days after 
poly ICLC treatment has been the rule 
in about 150 treatments (doses) with 
poly ICLC in other presumably dysim- 
mune conditions, namely, chronic 
dysschwannian neuropathy, dysneu- 





pee 


tis, in which the response to therapy 


-ronal polyneuropathy, and polymyosi- ) 


has been so dramatic as to leave little 5 


doubt of the drug’s effectiveness in 
the patients treated to date? (unpub- 
lished findings). 

Among the effects of poly ICLC is a 
rapid but transient decrease in abso- 
lute numbers of circulating lympho- 
cytes to about 10% to 20% of baseline; 
this appears within the first few hours 
and lasts no more than two days.? We 
have now found that T lymphocytes 
are much more affected than B lym- 
phocytes. In our patient, poly ICLC in 
the amounts used (median dose, 100 
ug/kg) caused only a modest rise in 
circulating interferon from zero to a 
median of 20 to 25 IU (range, less than 
5 to 200 IU) measured eight hours 
after the dose. In doses of 80 to 100 
ug/kg, poly ICLC in other patients 
causes a large rise of plasma and urine 
corticosteroids (P. G. Bernad, MD, 
W. K. Engel, MD, unpublished obser- 
vations, 1979). The beneficial action of 
poly ICLC in dysimmune diseases has 
been postulated to be through’ its 
effects on lymphocytes.’ If this is cor- 
rect, it is not known whether the 
antilymphocyte action of poly ICLC is 
direct, through interferon production, 
through adrenocorticesteroid produc- 
tion, or through another mechanism. 
(Corticosteroid production is not likely 
to be the only beneficial mechanism 
because all responding patients have 
had previous failures at high-dose cor- 
ticosteroid therapy.) Alternatively, 
poly ICLC could be benefiting dysim- 
mune diseases through a mechanism 
other than one related to lymphocytes, 
eg, interferon production, or through 
its other effects as an immune modu- 
lator.” 

Even though the relation of poly 
ICLC to our patient’s remarkable 
improvement remains unproved, his 
substantial recovery provides a reason 
for considering a possible therapeutic 
role for poly ICLC in other patients 
with postinfectious demyelinating en- 
cephalomyelitis, and perhaps in the 
presumably related disease, multiple 
sclerosis. 


Thomas Soule, MD, Michael Potter, MD, and 
Edward Urban, MD, Walter Reed Army Hospi- 
tal, assisted in the care of the patient. 


References 


1. Levy HB, Baer G, Barron S, et al: A modi- 
fied polyriboinosinic-polyribecytidylic acid com- 
plex that induces interferon in primates. J Infect 
Dis 1975;132:434. 

2. Engel WK, Cuneo RA, Levy HB: Polyino- 
sinic-polycytidylic acid treatment of neuropathy. 
Lancet 1978;1:503-504. 

3. Levy HB, Lvovsky E, Riley F, et al: Immune 
modulation by poly-ICLC. Ann NY Acad Sei 
1980;350:33-41. 


Poly ICLC in Encephalomyelitis—Salazar et al 383 


E 


E 
x 


i 








Vidarabine Therapy for Herpes 


Simplex Encephalitis 


The Development of an Unusual 


Tremor During Treatment 


Alan M. Nadel, MD 


e A 33-year-old woman had an excel- 
lent response to vidarabine therapy after 
contracting herpes encephalitis. A dra- 
matic tremor developed curing the course 
of therapy but resolved after the drug was 
stopped. 

(Arch Neurol 1981;38:384-385) 


fdarabine is an antiviral agent 

that is effective in the treatment 
of herpes simplex encephalitis.’ 
Toxic reactions most commonly in- 
volve the gastrointestinal and hema- 
tologic systems but do not spare the 
CNS. Weakness, ataxia, confusion, 
dizziness, and tremor are all neuro- 
logic side effects.*° In most discus- 
sions of this drug, however, the toxic 
effects are mentioned briefly and 
without detail. I recently treated a 
woman who was suffering from 
herpes encephalitis with vidarabine. 
She had an excellent therapeutic 
response, but an incapacitating move- 
ment disorder developed during the 
course of therapy. 


REPORT OF A CASE 


A 38-year-old woman was hospitalized 
after ten days of headaches and fever. 
Results of initial general and neurologic 
examinations were normal. There was no 
hemiparesis, confusion, or papilledema. An 
EEG revealed right temporal slowing with 
predominately theta activity. Computed 
tomography (CT) of the brain showed a 
small area of decreased density in the right 
temporal lobe that was suggestive of ede- 
ma or encephalomalacia. Analysis of CSF 
showed 195 WBCs, of which 98% were 
mononuclear cells and 2% were polymor- 
phonuclear cells. The glucose level was 67 
mg/dL and the protein level was 117 mg/ 
dL. Chest roentgenogram, ECG, complete 
and differential blood cell counts, blood 
electrolyte values, and results of liver func- 
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tion studies were all 
normal. 

The patient was treated with intrave- 
nous (IV) penicillin G potassium, 2 mg 
every four hours, and chloramphenicol. 
However, fever continued without change 
in neurologic status until the sixth day of 
hospitalization, when she became lethargic 
and a left hemiparesis developed. A second 
CT scan demonstrated a larger lesion in 
the right temporal lobe that produced a 
midline shift to the left. The EEG showed 
more slowing, with polymorphic theta and 
delta rhythm over the right temporal 
lobe. 

The patient underwent a right temporal 
biopsy. Routine hematoxylin-eosin stain- 
ing and electron microscopic study of the 
brain tissue demonstrated pathologic 
changes consistent with herpesvirus infec- 
tion.- Viral cultures of this tissue yielded 
herpes simplex virus, and 50% hemolytic 
complement fixation titer of the serum for 
herpes simplex was positive at 1:128. 

Immediately after surgery, the patient 
received IV dexamethasone and began a 
course of vidarabine at a dosage of 15 
mg/kg/day. Within 48 hours, she was alert, 
oriented, and afebrile. Her neurologic defi- 
cits disappeared by the fourth postopera- 
tive day. She was active and eating well. 
All antibiotic and stercid therapy had been 
stopped, leaving vidarabine as the only 
drug. 

On the sixth day of therapy, a movement 
disorder was evident. The patient demon- 
strated intermittent swaying of her body 
and slow, rhythmic, 3- to 4-Hz rotary move- 
ments of her arms and legs. Initially this 
tremor was subtle, but by the seventh and 
eighth days of therapy it became persis- 
tent and dramatic. It was a constant, slow, 
rhythmic, to-and-fro cr side-to-side sway- 
ing of the trunk that persisted whether she 
was sitting or lying down. The arms dem- 
onstrated a slow rotary movement involv- 
ing the entire limb from shoulder to hand. 
It was similar to the movement used when 
polishing a tabletop. The patient could 
suppress the movements for brief periods, 
but for the most part they continued 
except when she was sedated or sleeping. 
Although she appeared to understand con- 
versation, she had a fixed stare and did not 
talk. At times she could walk with help, but 
the tremor did interfere with her indepen- 
dence and mobility. At that time, the blood 


and urinalysis 


electrolyte level, hemogram, and results of 
liver function studies were normal. A third 
EEG showed improvement. 

Vidarabine administration was stopped 
on the eighth day of therapy. Within one 
day, the patient became talkative and more 
alert, but the tremor persisted. However, 
within one week this movement diserder 
gradually disappeared with no residual 
neurologic deficits. On subsequent exami- 
nation, she has had no involuntary move- 
ments, and cerebellar function is complete- 
ly normal. She had a single nocturnal 
seizure and now takes phenobarbital. 
Otherwise, she continues to enjoy excellent 
health and has no neurologic or psychologic 
problems. 


COMMENT 


Rhythmic physiologic tremors, in- 
tention tremors, and generalized es- 
sential tremors are listed as complica- 
tions of vidarabine therapy.” Ross et 
al' briefly mentioned an extrapyrami- 
dal syndrome but did not offer details. 
There are features in this patient’s 
movement disorder that are more sug- 
gestive of involvement of the cerebel- 
lar system.*’ However, the exact ana- 
tomatic localization and pathophysi- 
ology of this toxic reaction remains 
unclear. 

One might argue that this move- 
ment disorder was the direct result of 
the viral infection, but this seems 
unlikely. The patient showed dramatic 
improvement after therapy was 
started and continued to improve 
after vidarabine was stopped. Devel- 
opment and ultimate cessation of her 
movement disorder also followed the 
time course seen with toxic reactions 
to this drug. 

This woman’s movement disorder 
was dramatic, but fortunately it dis- 
appeared after the drug was stopped. 
Ross et al‘ suggest that toxic reactions 
appear to be dose related and occur 
more commonly with higher dosages 
in the range of 15 to 20 mg/kg/day. In 
fact, they suggest using lower do- 
sages, ie, 10 mg/kg/day. However, 
herpes encephalitis is an illness with 
high morbidity and mortality. Vidara- 
bine seems to be a promising agent, 
and risk of toxic effects is war- 
ranted. 


Joseph P. Anderson, MD, referred this patient. 
Jimmie Marlar provided secretarial assistance. 
Zoe Nadel assisted in the review of this manu- 
script. 


Nonproprietary Name and 
Trademark of Drug 


Vidarabine—Vira-A. 


Herpes Encephalitis—Nadel 
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The Medial Medullary Syndrome 


Ehang-Loon ~0, MD, Kenneth R. Meyer, MD 


è In a 55-year-old woman, the medial 
medullary syndrome developed owing to 
infarction of the left medullary pyramid, 
ventromedialportien of the inferior olivary 
nucteus, medial lemniscus, and hypoglos- 
sal nerve Toe previously reported 14 
cases of the medial. medullary syndrome 
are reviewed and their clinical features 
and topography of the medullary lesions 
are discussed. Like the lateral medullary 
syn@rome. the medial medullary syn- 
drome is closely associated with hyper- 
tension and atherosclerosis but has a 
higher incidesce df bilateral involvement 
and a worse srogrosis. 

(Arch Neurs! 1981;38:385-387) 


TE media mecullary syndrome has 

been recegnized as a clinicopatho- 
legi: entity since Spiller’s' first clini- 
cal <escription im 1908.** It is charac- 
terized by contralateral hemiparesis 
and 1emisensory disturbance of poste- 
rior column function with ipsilateral 
paralysis of the tongue. It results 
from infarcion of the paramedian 
region of the meculla due to occlusion 
o° the vertebral or anterior spinal 
artery or ther small branches. In this 
repert, we deseribe an additional case 
of te medal medullary syndrome, 
alone with a view of the 14 clinically 
aad pathologically verified cases that 
have previously been reported. 


REPORT OF A CASE 


A hypertersive, diabetic woman was 
acm <ted tə th= hospital in 1965 at the age 
of 55 years, because of right hemiplegia. 
On tae day of admission, she awoke with 
weakness of t e right arm and slowing of 
speech. Durim= the mext several hours, 
there was procression of the weakness to 
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involve the right leg. She did not have 
impairment of consciousness, convulsions, 
paresthesias, vertigo, diplopia, or visual 
defect. 

The blood pressure was 170/100 mm Hg, 
and the pulse rate, 80 beats per minute. 
Examination of the heart showed no abnor- 
mality, and the ECG was normal. She was 
alert, cooperative, and oriented. The visual 
fields were intact and ocular movements 
full. The eye grounds showed some thicken- 
ing and tortuosity of the arterioles. There 
was no nystagmus. There was right facial 
paralysis. The gag reflex was impaired. 
The tongue moved normally, though there 
was slurring of speech. The patient had a 
flaccid right hemiplegia with only a trace 
of movement in the leg. Plantar response 
was extensor on the right. The muscle 
stretch reflexes were symmetrical. There 
was no sensory deficit to pinprick, touch, 
vibration, and position sense. 

During the first 48 hours, there was 
some intermittent resurgence of the motor 
power in the right arm and leg. However, 
after the second day the paralysis of the 
arm and leg became complete. In the mean- 
time, the slurring of speech disappeared, 
but the right-sided facial paralysis re- 
mained minimal. She was soon able to walk 
with assistance. Neurologic evaluation at 
two weeks revealed slight spasticity of the 
right limbs with hyperactive reflexes. She 
was discharged three weeks after admis- 
sion. 

Her final admission was in 1980, at the 
age of 70 years, because of septic shock due 
to staphylococcal septicemia. She died on 
the second hospital day. 


PATHOLOGIC FINDINGS 


There were moderately severe athero- 
sclerosis of the aorta and its branches, 
cardiomegaly with old myocardial infarc- 
tion of the left ventricle, and petechial 
hemorrhages in various organs. There were 
no notable pathologic changes in the cere- 
brum and cerebellum except for a small 
lacunar infarct in the right putamen. 

The brainstem was sectioned horizontal- 
ly at 2- to 4-mm intervals. In the lower half 
of the pons, the basis pontis was slightly 
small on the left as compared with the 
right side. In the rostral two thirds of the 
medulla, the left pyramid was shrunken 
and replaced by a collapsed cystic lesion 
(Fig 1). The cystic destruction gradually 
disappeared rostrally at the medullopon- 
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tine junction and caudally at the lower 
medulla (Fig 2). The left pyramid in the 
caudal third of the medulla and the right 
lateral column of the entire spinal cord 
were shrunken and tan-brown as compared 
with the other side. 

Microscopically, the cystic lesion of the 
left pyramid was that of a lacunar infaret 
within which were macrophages, reactive 
astrocytes with glial fibers, and small ves- 
sels. The ventromedial portion of the left 
inferior olivary nucleus was destroyed with 
a marked astrocytosis of the remaining 
nucleus. The infarction extended dorsally 
to involve the lateral mest portion of the 
medial lemniscus and hypoglossal nerve 
(Fig 2). The medial longitudinal fasciculus 
appeared to be uninvolved. Loss of axis 
cylinders and myelin sheaths with moder- 
ate astrogliosis were present in the lesion. 
Although the left hypoglessal nucleus was 
not involved by the infarction, there was a 
marked loss of nerve cells as compared 
with the right (Fig 3). In the caudal medul- 
la, the left hypoglossal nucleus and its 
fibers retained their normal appearance. 
There were no lesions in the lateral medul- 
lary region or on the right side of the 
medulla. Wallerian degeneration was seen 
in the left pyramid of the caudal medulla 
and the right corticospinal tract of the 
spinal cord. The basis pentis on the left 
contained scattered macrophages and reac- 
tive astrocytes. Its small size probably 
resulted from retrograde degeneration of 
the. pyramidal lesion. There were no 
infarcts or notable lesions in the rest of the 
brainstem, cerebrum, or cerebellum. 

The vessels of Willis’ circle showed mod- 
erate atherosclerosis. Both vertebral arter- 
ies and the basilar artery were patent, 
despite patchy areas of ca.cified atheroma- 
tous change with narrowing of the lumen. 
At the point during dissection when the 
infarct of the pyramid was found, the 
relationship of small branches from the 
vertebral arteries to the region of the 
pyramid could no longer be reconstructed. 
However, microscopic examination reveal- 
ed several arterioles with thickened walls 
and narrowed lumens in tke leptomeninges 
ventral to the right pyramid (Fig 4). 


COMMENT 


There are, to our knowledge, 15 
clinically and pathologically verified 
cases of the medial medullary syn- 
drome reported in the literature. 
Although Spiller' and Dejerine’ pre- 
dicted and outlined the clinical syn- 
drome of the medial medulla, their 
case reports leave doubt about the 
nature and location of the lesions. The 
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Fig 1.—Section of midmedulla shows remote infarct of left pyra- 
midal region with cystic degeneration (hematoxylin-eosin, x 4). 


Fig 3.—Section of hypoglossal nuclei reveals marked loss of nerve 
cells on left side. Medial longitudinal fasciculi are intact (hema- 
toxylin-eosin, x 30). 


case described by Currier’ had clinical 
features of the medial medullary syn- 
drome, but pathologie confirmation 
was lacking. Recently, in a detailed 
topographic study of 49 cases of 
medullary infarction, Hauw et al’ 
described ten cases with a lesion 
involving the medial medulla but 
without clinical data. 

The blood supply to the paramedian 
area of the medulla is derived from 
small arterial branches coursing me- 
dially from the ipsilateral vertebral 
artery and coursing laterally from the 
anterior spinal artery in the median 
fissure.’ The majority of the re- 
ported cases of the medial medullary 
syndrome were due to occlusion of the 
vertebral artery or the anterior spinal 
artery. In the present case, an 
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Fig 2.—Section of caudal third of medulla shows gradual disap- 
pearance of cystic lesion. Infarct extends to involve ventromedial 


portion of inferior olivary nucleus, lateral most portion of medial 
lemniscus, and hypoglossal nerve (hematoxylin-eosin, x 8). 





Fig 4.—Section of lower medulla shows atrophy of left pyramid 
and arterioles with thickened walls and narrowed lumens in 


leptomeninges (hematoxylin-eosin, x 8). 


occluded vessel was not anatomically 
identified. The long period between 
the ictus and autopsy precluded a def- 
inite conclusion about the pathogene- 
sis of the infarction. 

The lateral medullary syndrome is 
closely associated with hypertension 
and atherosclerosis.*"” The same inti- 
mate association is also observed in 
the present review of the medial 
medullary syndrome. Of the 15 re- 
ported cases, ten had a history of 
hypertension. As in the lateral medul- 
lary syndrome, severe atherosclerosis 
with thrombus formation appears to 
be the main cause of vascular occlu- 
sion leading to the medial medullary 
syndrome. Moreover, the medullary 
infarct seems to reflect part of a more 
generalized atherosclerosis, for in sev- 


eral instances there were multiple 
infarcts in the cerebrum and cerebel- 
lum as well." At least three patients 
with the medial medullary syndrome 
died of acute myocardial infarct.” 

The medial medullary vascular area 
extends dorsally from the pyramid 
and ventromedial portion of the infe- 
rior olivary nucleus to the medial lem- 
niscus, tectospinal tract, medial longi- 
tudinal fasciculus, the hypoglossal 
nucleus, and its fibers. The clinical 
signs and symptoms of the medial 
medullary syndrome depend on the 
extent of the lesion. Nevertheless, the 
pyramidal signs are constantly pres- 
ent in the acute stage and in most 
cases persist thereafter. In six 
cases," patients were initially ob- 
served as having pure motor hemiple- 
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gia, an entily defined by Fisher and 
Curry." Among these six cases, only 
the case reperted by Ropper et al" had 
a sion strictly confined to the 
pyramid. It should be noted that in the 
cases of Chokroverty et al'' and Leest- 
ma and Norah, although there were 
no peripyramidal symptoms or signs, 
the mfarct extended from the pyra- 
mid to invdlve the inferior olivary 
nuGeus and the medial lemniscus. 

The pathophysiologic question, “Is 
the paralysis that resulted from 
invelvement of the pyramid spastic or 
flaceid?” has oceasionally been raised. 
From the present review of the 
reported cases ef the medial medulla- 
ry syndreme, it is clear that pyramidal 
infarction will result in spasticity 
after an interval of flaccidity of one to 
six weeks. Moreever, from clinicopath- 
oogic studies of patients with infarc- 
tion of the invermal capsule and basis 
pontis," it seems reasonable to state 
that all the lesions involving the corti- 
cespinal pathway eventually produce 
spasticity. 

Facial weakness, usually mild and 
trarsitory, was present in seven cases. 
As m the latera! medullary syndrome, 
it is suggested that a lesion in the 
recullary pyramid may interrupt the 
corticobulbar fibers that leave the 
pyramid in the medulla and cross to 
the opposite facial nucleus and pro- 
dace a central facial weakness contra- 
lateral te the infarct. The occasional 
presence #f wertieal nystagmus on for- 
ward gaze™® 2" is probably caused by 
the involsement of ipsilateral medial 
longitudinal fasciculus, which, as elu- 
ciated by Crosby et al,” is one of the 
pathways inydlved in vertical gaze. In 
the aresent case the medial longitudi- 
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nal fasciculus was intact and the 
patient did not have nystagmus. 

Paralysis of the tongue was ob- 
served in seven cases. In the cases 
reported by Meyer and Herndon," 
Nardelli et al,?' and Mizutani et al,” 
the patients had bilateral tongue 
involvement. Tongue weakness is due 
either to involvement of the fibers of 
the hypoglossal nerve, which are 
located just lateral to the medial lem- 
niscus and the pyramid, or to involve- 
ment of the nucleus. In our case, de- 
spite involvement of intramedullary 
fibers of the right hypoglossal nerve 
with a marked secondary neuronal 
loss in the hypoglossal nucleus at the 
level of the infarct, there was no 
paralysis of the tongue. This probably 
was due to the preservation of the 
nerve and nucleus in the caudal 
medulla. 

Although the inferior olivary nu- 
cleus is commonly involved in the 
medial medullary syndrome, the le- 
sion is usually confined to the ven- 
tromedial portion of the nucleus and is 
not accompanied by clinical findings. 
In the case of Leestma and Noronha,’ 
there was hypertrophy of the inferior 
olivary nucleus but no palatal myoclo- 
nus. Impairment of the posterior col- 
umn function was observed in five 
cases,'!'2'9212 and all had a rather 
extensive lesion in the medial lemnis- 
cus. In the cases reported by Meyer 
and Herndon,'* Trelles et al, Cho- 
kroverty et al, Leestma and Noron- 
ha, and in the present case, the 
medial lemniscus was involved by 
infarction but there was no posterior 
column sensory loss. The lack of clini- 
copathologic correlation in these cases 
is probably due to less severe involve- 
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ment of the medial lemniscus and to 
subtle clinical changes that might eas- 
ily be overlooked during the sensory 
examination. 

Bilateral medial medullary syn- 
drome occurred in seven of the 15 
cases (46%). This is in sharp contrast 
to the rare oecurrenze of bilateral 
involvement of the lateral medullary 
syndrome.*"'® Of these seven cases, 
three were due to oeclusion of the 
both lesions occurred almost simulta- 
neously, but in the case of Trelles et 
al,’ the two lesions apparently had 
occurred in separate episodes. 

Of the 15 patients with medial 
medullary syndrome, seven died with- 
in two months,'?!*"""!* and only 
three survived five years after the 
onset of the syndrome.":'® This is in 
contrast to the lateral medullary syn- 
drome, which has at least a 50% five- 
year survival rate.**** As would be 
expected, patients with bilateral me- 
dial medullary infarction were more 
seriously ill and diec in the early 
postinfarction period.':1°*!:* 

There are reports of combined later- 
al and medial medullary syn- 
dromes.?*®?* In the case of the medial 
medullary syndrome reported by 
Fisher and Curry,” there were clini- 
cally silent lesions în the lateral 
medullary region. In all the pathologi- 
cally verified cases of combined later- 
al and medial medullary syndrome, 
there was occlusion of the vertebral 
artery, which was also true for the 
case of Fisher and Curry. 
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Juvenile Niemann-Pick Disease 


With Vertical Supranuclear Ophthalmoplegia 


Two Case Reports and Review of the Literature 


Lenore Breen, MD; Harold H. Morris, MD; Jack B. Alperin, MD; Sydney S. Schochet, Jr, MD 


è Examination of two siblings who had 
histories of progressive decline in 
speech, intelligence, and coordination 
disclosed vertical supranuclear ophthal- 
moplegia, hepatosplenomegaly, and 
signs of diffuse CNS dysfunction. Nie- 
mann-Pick “foam cells” were found in the 
bone marrow of both patients. The fea- 
tures of these cases correlate in appear- 
ance and clinical findings with those of 21 
other previously reported cases, which 
are reviewed in this article. Knowledge of 
the‘clinical manifestations of this particu- 
lar variety of Niemann-Pick disease 
should aid in its earlier diagnosis. 

(Arch Neurol 1981;38:388-390) 


Tre original description of a patient 

with Niemann-Pick disease ap- 
peared in an article by Niemann in 
1914.' Pick later described the patho- 
logic characteristics of this disease, 
which at the time was believed to be 
universally fatal by the age of 2 
years.” An authoritative paper that 
discussed the disease was published in 
1958 by Crocker and Farber.’ They 
presented a series of 18 patients who 
ranged in age from 3.5 months to 19.5 
years who had objective evidence of 
Niemann-Pick disease, as determined 
by tissue examination. Crocker subse- 
quently categorized and subtyped the 
many variations of Niemann-Pick dis- 
ease.’ 

Since 1958, several cases of “atypi- 
cal” Niemann-Pick disease (atypical 
by Crocker’s classification) have been 
reported, and further updating of the 
classification has been proposed.’ 
One such variant, first clearly de- 
scribed in 1967 by Norman et al, com- 
prises those patients whose neurologic 
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symptoms begin between the ages of 
5 and 15 years and who uniformly 
demonstrate vertical supranuclear 
ophthalmoplegia.” We recently exam- 
ined a sister and brother who fit into 
this group of patients. 


REPORT OF CASES 


Case 1.—The patient, a 22-year-old white 
woman, was examined in the neurology 
clinic of The University of Texas Medical 
Branch (UTMB) in Nevember 1979 because 
of progressive deterioration of speech and 
motor funetion. Her family history showed 
no consanguinity or Nova Scotian ancestry. 
The only other family member with neuro- 
logic disease is an older brother who is 
described in case 2. 

From the patient’s history we noted 
evidence of slowly progressive neurologic 
dysfunction. Her perinatal history was 
unremarkable and early development was 
normal. The patient recalled difficulty 
with slow speech since the age of 6 years. 
Her mother stated that the patient was a 
good student in elementary school, but that 
her work began to-decline at the age of 13 
years. Her standardized test scores in 
ninth grade were lower than the tenth 
percentile for her age. She failed typing 
and physical education classes in high 
school because fine-motor performance 
was poor. She graduated 466th of a class of 
526 and completed three semesters of col- 
lege before unsatisfactory grades caused 
her to quit school. 

Examination by a neurologist in January 
1976 showed slow, nasal speech and dyski- 
netic movements of the face. There were 
deficits in both directions of vertical gaze, 
and vertical optokinetie testing demon- 
strated a lack of saccadic movements. She 
had bilateral dystonic posture and ataxia 
of the left limbs. The other results of the 
neurologic examination were normal. The 
results of examination one year later were 
unchanged, although the patient believed 
that her coordination was worse, since she 
had been involved in four auto accidents 
and had received several traffic citations. 

On examination at UTMB in 1979, the 
patient had obvious dystonia and choreo- 
athetosis of the trunk and extremities. She 
had a peculiar grin associated with dysto- 
nia of the face. Her speech was slow and 
dysarthric. Her palate moved poorly on 
phonation, but the gag reflex was exagger- 
ated. Muscle tone and strength were 
normal. Muscle stretch reflexes were dif- 


fusely hyperactive, but neither Babinski’s 
nor Hoffmann’s reflexes were present. 
Mild truncal and limb ataxia was present. 
The results of sensory examination were 
normal. The patient’s liver was enlarged, 
measuring 12 em by percussion at the 
midclavicular line; the splenic tip was pal- 
pable 3 em below the costal margin. 

The patient’s visual acuity was 20/20 
with correction for myopia. Her pupils 
were 4 mm in size and briskly reactive. No 
Kayser-Fleischer rings were found on slit- 
lamp examination. Tangent-screen and col- 
or-vision testing were normal. The horizon- 
tal eye movements were normal in saccad- 
ic, pursuit, and oculocephalic maneuvers. 
Saecadic eye movements were absent in 
upgaze, however, and severely restricted in 
downgaze. Her ability to pursue a slow- 
moving object was moderately restricted in 
both directions. Oculocephalic stimulation 
resulted in full vertical movement of the 
eyes. Optokinetic nystagmus was normal 
horizontally but showed loss of saccadic 
movements vertically. Convergence was 
normal, as were the fundi. The scores from 
the Wechsler adult intelligence scale were 
as follows: verbal IQ, 85; performance IQ, 
64; and full scale IQ, 74. The scores from 
1978 were 87, 68, and 77, respectively. 

The results of routine laboratory studies 
were normal, including the results of blood 
chemistry studies, liver function tests, uri- 
nalysis, serum protein electrophoresis, 
standard test for syphilis, sedimentation 
rate, and thyroid studies. A roentgeno- 
gram of the chest was normal. The quanti- 
tative measurements of a hemogram were 
normal. A few vacuolated monocytes were 
seen on the peripheral-blood smear. An 
EEG demonstrated a mild excess of theta- 
wave activity in the frontal regions. A 
plain and contrast-enhanced computerized 
tomographic scan showed slight promi- 
nence of the cortical sulci. The results of 
nerve-conduction studies and spinal-fluid 
examination were normal. An extensive 
metabolic survey was performed, including 
urinalysis for amino acids, reducing sub- 
stances, and mucopolysaccharides. The 
results of all these studies were normal, as 
were the results of a variety of lysosomal 
enzyme studies. 

Examination of a bone marrow aspirate 
showed large foamy macrophages that 
measured 20 to 60 um in diameter (Fig 1). 
The vacuoles in the macrophages showed a 
positive reaction with the PAS reagent, 
Sudan black, oil red O, and a positive 
reaction for acid phosphatase. Supravital 
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Fig 1.—Light micrograph of portion of 
bone marrow from patient 1. Note large 
macrophages in center of photograph, 
with numerous vacuoles containing lipid 
material (Wright's stain, original magnifi- 
cation x 1,300). 


Fig 2.—Electron micrograph showing por- XY% 
tion of bone marrow macrophage from B 
patient 1. Note numerous lobulated aggre- 
gates of lamellated lipid material (original 





staining under light and phase microscopy 
indicated diffuse wacuo_ation and not the 
“ermmpled silk” agpearance characteristic 
of Gaucher’s cells. These macrophages 
Were consistent with those seen in cases of 
Niemann-iek disease. Electron microscop- 
ic stadies of the bone marrow demon- 
strated numerous macrophages that con- 
tained lobalat=d aggregates of lamellated 
lipid material (Fig 2). 

Case 2.-The patient is the 23-year-old 
brother ef the woman described in case 1. 
His prena-al, delivery, and developmental 
history was unremarkable. He was “hyper- 
active” as a child. with associated reading 
and speech problems. The patient had 
observed ro difficulties in speech or coordi- 
nation unīil age 29, when slurred speech, 
unsteadiness m walking, and clumsy hand 
movements developed. 

At examimation, we found that the 
patient was « well-developed white man 
with dysarthria. Mis visual acuity was 20/ 
20, fields were full of confrontation, results 
of pupillary exammation were normal, and 
fundi were unremarkable. The extraocular 
movements were nermal in all directions to 
slow pursuit, but vertical saccadic move- 
ments were severely impaired, particularly 
in downgaze. No Kayser-Fleischer rings 
were present. 

‘The patwent hac a peculiar dystonic grin, 
similar tc his sister’s, and alternating 
movements ef the tongue were slow. Mus- 
cle tene and strength were normal. The 
muscle streteh refiexes were hyperactive in 
the lower extremities, but neither Babin- 
ski's nor Hoffmamn’s reflexes were pres- 
ent. Cerebellar testing showed moderately 
impaired rapid alternating movements and 
ataxia of the limbs. Results of sensory 
testing were normal. 

Other patholegie findings included hepa- 
tesplenomegaly, with a liver span of 13.5 
em by pereussion at the midclavicular line. 
The splenie tip wa=palpable 4 cm below the 
cesta! marsin. The bone marrow contained 
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magnification x 14,000). 


foamy macrophages consistent with Nie- 
mann-Pick cells, but in fewer number than 
in his sister’s marrow. 


COMMENT 


We reviewed the literature to com- 
pare the clinical features of our 
patients with those of previously 
described patients with vertical su- 
pranuclear ophthalmoplegia and Nie- 
mann-Pick cells shown by tissue 
examination. Several cases were re- 
viewed and eliminated from the 
study, because no oculomotor dysfunc- 
tion was present, because the descrip- 
tion of the vertical-gaze paresis was 
not extensive enough to assure us of 
its supranuclear origin, or because a 
question of another cause for the oph- 
thalmoplegia was raised. A total of 21 
cases was identified and these were 
compared with our cases. Symptoms 
and signs were compared if they were 
clearly described in 20% or more of the 
reviewed cases. 

Several conclusions were drawn 
from the collected data. This form of 
Niemann-Pick disease follows an au- 
tosomal recessive pattern, and several 
authors have remarked on the involve- 
ment of siblings. The most common 
age at onset of neurologic symptoms 
is between 5 and 9 years (57%), fol- 
lowed by onset between 9 and 18 years 
(22%). Only three patients had died by 
the time of case publication: at the 
ages of 11 years,’ 13 years, and 15 
years 6 months.’ The racial back- 
ground of the patients included seven 
Spanish-Americans," one Greek,” two 
Italian-Irish,° and three others of 
unspecified origin. Ten cases were 





identification * of 


reported without 
racial background. 

The most common symptoms were 
decline in intelligence and poor school 
performance (7&%). The other symp- 
toms that were mentioned often were, 
in order of frequency, poor coordina- 
tion and gait (65%), slurred speech and 
dysphagia (57%), and seizures (39%). 
Review of the neonatal and infantile 
histories disclosed that 26% of the 
patients had early jaundice and 48% 
had evidence of slow early develop- 
ment. Only one patient was born after 
a difficult delivery." 

The clinical abnormalities most 
commonly found were hepatomegaly 
(52%), splenomegaly (91%), decreased 
intelligence (52%), dysarthria (89%), 
signs of cerebellar dysfunction (70%), 
and brisk muscle stretch reflexes 
(48%). Involuntary movements (dys- 
tonia, chorea, or athetosis) and hypo- 
tonia were seen in 22% of the cases. 
Motor strength was remarkably pre- 
served, with the exception of only two 
cases.’ A peculiar grin was reported 
in four cases in addition to our 
cases.*:'° 

The results of a detailed eye exami- 
nation were not included in all the 
case reports, so the percentages were 
based on the total number of reports 
of a particular aspect ef the examina- 
tion. Only three patients were re- 
ported to have decreased visual acuity, 
all caused by myopia.*" The only 
reported pupillary dysfunction was in 
one patient with light-near dissocia- 
tion.’ The visual fields were normal in 
all cases. One patient who was de- 
scribed by Kornfeld and associates* 
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had impaired horizontal saccadic 
movements, with preserved horizontal 
pursuit. The only funduscopic abnor- 
malities included macular abnormali- 
ties, with a decreased foveal reflex 
and pigmentary changes noted in the 
two siblings described by Grover and 
Naiman.’ Nine of ten patients had full 
vertical oculocephalic responses. The 
other patient had better, but still lim- 
ited, vertical eye movement with ocu- 
locephalic maneuvers.’ All patients 
tested had abnormal vertical optoki- 
netic nystagmus. 

The EEG was usually diffusely 
abnormal, but the CSF findings were 
normal in all cases. Sea-blue histio- 
cytes, the importance of which is still 
unknown, were seen in 52% of the 
bone marrow examinations.™" 2! The 
electron microscopic studies of the 
bone marrow of the patient described 
in case 1 closely resembled those 
described by Vethamany and asso- 
ciates in a morphological study of type 
D Niemann-Pick disease.'* The varia- 
tion in the biochemical markers has 
made this particular variety of lipid- 
storage disease diffieult to classify, 
and clarification still awaits definitive 


FT 


studies." Because of this problem, sev- 
eral designations have been used, such 
as juvenile form of Niemann-Pick dis- 
ease,’ juvenile Niemann-Pick vari- 
ant, juvenile dystonic lipidosis,'’® and 
a group of Crocker's type C.” 

Most of the conditions associated 
with vertical supranuclear ophthalmo- 
plegia can be easily differentiated 
from Niemann-Pick disease in a child 
or young adult by their characteristic 
age at onset, lack of hepatospleno- 
megaly, and absence of Niemann-Pick 
foam cells in the bone marrow. In the 
examination of school-age children 
with progressive neurologic disease 
and vertical supranuclear ophthalmo- 
plegia, the physician should first con- 
sider a lipid-storage disorder, in par- 
ticular juvenile Niemann-Pick dis- 
ease. 
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CSF Perfusion to Treat 
Intraventricular Penicillin Toxicity 


John T. Callaghan, MD; James I. Ausman, MD, PhD; Robert Clubb, MD, PhD 


e A shunt infection and meningitis 
developed in a patient receiving metho- 
trexate intravenously for CNS leukemia. 
Convulsions and respiratory failure fol- 
lowed the intraventricular administration 
of 300,000 units of penicillin G potassium. 
Perfusion with 900 mL of Ringer’s lactate 
removed an amount of penicillin equal to 
that injected intraventricularly plus some 
from systemic treatment. 

(Arch Neurol 1981;38:390-391) 


mmaya et al' described an indwell- 

ing subcutaneously placed reser- 
voir that is connected by a cannula to 
one of the lateral cerebral ventricles. 
The instillation of antibiotics through 
such a reservoir has been used to treat 
refractory meningitis,’ but the poten- 
tial for adverse drug reactions exists. 
We report a case demonstrating a 
therapeutic approach to neurotoxicity 
induced by overdosage of intraven- 
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tricularly administered penicillin G 
potassium. 


REPORT OF A CASE 


A 22-year-old man was discharged from 
the US Navy in 1974 in complete remission 
from a crisis of chronic myelogenous leu- 
kemia. 

Despite chemotherapy, symptoms con- 
sistent with meningeal leukemia developed 
in May 1975. During the subsequent year, 
folic acid and dexamethasone were given 
systemically, and methotrexate was given 
intrathecally through a right frontal subeu- 
taneous Ommaya reservoir connected by 
cannula to the right lateral ventricle. On 
April 24, 1976, he was admitted to the 
Minneapolis Veterans Administration 
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Concentration of Penicillin in CSF and Amount Recovered in CSF Lavage Fluid 


Concentration, 


Amount of Penicillin 
in Exchange Fluid, mg 





*Numbers im parentheses refer to units per milliliter. Assay was a disk-plate agar diffusion 
employing Baeus subtilis (American Type Culture Collection No. 6633). 


+Nine hundred milliliters of fluid was exchanged. 


Hospital because of fever, headache, pares- 
thesias, photephobia, nausea, and vomit- 
ing. 

Examination showed a distressed ca- 
chectic man with a stiff neck. On neuro- 
logic examinetion there was a preexisting 
right central facial paralysis and absent 
ankle jerks: The disks were sharply 
defined, but {here was no venous pulsation. 
Results of themest øf the examination were 
nermal. 

Laboratory studies included a hemoglo- 
bin value ef 126 g¢dL and a WBC count of 
9.700/cumm with 5% metamyelocytes, 31% 
band forms, 36% matare polymorphonu- 
clear leukoewtes, 14% lymphocytes, 4% 
myeloeytes, = blast eells, 2% promyelo- 
cytes, 2% moracytes, and 1% basophils. The 
platelet count was 115,000/cu mm. A sam- 
pie of CSF trom the Ommaya reservoir 
contained 85 mg/dL of glucose, 26 mg/dL 
of protein, RSC ceunt of 25/cu mm, and 
WBC court et B/cu mm (92% polymorpho- 
nuclear leakoeytes); the corresponding se- 
rum glucose value was 120 mg/dL. Gram- 
positive bacteria also were present in the 
CSF. 

Beeauseof encern about meningitis and 
shunt infeetion, systemic doses of nafcillin 
sodium, penicillin G potassium, intrave- 
nous (IV) deses of cephalothin sodium 
(Keflin), and daily intraventricular doses 
of cephalothm were begun. When the 
pathogen was identified as Staphylococcus 
epidermidis, the treatment regimen was 
caanged te 4 million units (2.4 g) of penicil- 
lin G potassiam IV every four hours. On 
the third daz. instead of the prescribed 
30,000 units @8 mg) of intraventricularly 
administered penicillin G potassium, the 
patient mistekenly received 300,000 units 
(88 mg) threagh the Ommaya reservoir 
plus IV pemeillin. On recognizing this 
error, 10 mL of CSF was withdrawn, but 
within 30 minutes the patient became con- 
fused, hyporefiexic, and obtunded. One 
major metor seizure was followed by sev- 
eral absenceseizures, each lasting about 10 
s. Because of the convulsions, he was intu- 
bated, connecced te a respirator, and given 
oxygen, 10 mg of dexamethasone, and 
antiepileptic medications (phenytoin sodi- 
um, l-g, and Hiazepam, 10 mg). 

Within an aour after the intraventricu- 
lar administration of penicillin, a ventricu- 
lar lumbar subarachnoid CSF exchange 
was begun. Sm IV catheter (No. 14 Intra- 
cath) was inserted into the lumbar sac 
percutaneousey and connected with IV tub- 
ing to a bettle. A No. 14 needle was placed 
in the Ommare reservoir and connected to 
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a manometer through a three-way stopcock 
and then to 1,000 mL of Ringer’s lactate at 
room temperature. With the patient lying 
on his side horizontally, CSF was easily 
exchanged with this solution over 30 min- 
utes. The inflow bottle was above the head 
of the patient, and the outflow bottle was 
at the lumbar level.* Constant monitoring 
of flow and intraventricular pressure 
ensured a balanced inflow and outflow and 
prevented intracranial hypertension. 

The recovered CSF contained 1.25 mil- 
lion units (783 mg) of penicillin; the 
exchanged fluid and CSF penicillin concen- 
trations are listed in the Table. The patient 
tolerated the perfusion well, although sei- 
zures continued during the exchange. Dur- 
ing the perfusion, IV administration of 
phenytoin sodium (0.5 g), phenobarbital 
(350 mg), and multiple doses of diazepam 
and paraldehyde were given. The seizures 
ceased 40 minutes after termination of the 
infusion. 

The patient’s course was further compli- 
cated by cardiac arrhythmias, hyperther- 
mia (42.2 °C rectal), and hypotension. His 
fever responded to acetaminophen, alcohol 
sponge baths, and a cooling blanket. Gas- 
trointestinal tract bleeding, a lingular 
pulmonary infiltrate, and a syndrome 
consistent with inappropriate antidiuretic 
hormone secretion followed by vasopres- 
sin-insensitive diabetes insipidus also de- 
veloped. By May 5, eight days after the 
intraventricular overdosage, the patient 
could swallow, vocalize, and obey a few 
commands. The CSF pressure was then 
normal; the fluid was xanthochromic and 
sterile. Six days later the patient could 
walk with assistance and write his name. 
For 18 days after the overdosage he 
improved, but then the leukemia worsened. 
Cerebrospinal fluid studies performed at 
that time disclosed only xanthochromia, 
RBCs (100/cu mm), and no WBCs; CSF 
culture was negative. Therapy was with- 
held, and on May 21st he died. Autopsy 
disclosed an acute, massive, cerebellar 
hemorrhage with old and recent ischemic 
degeneration of the hippocampi and 
fibrous thickening of the leptomeninges 
over the base of the brain, particularly 
around the midbrain. Cultures were nega- 
tive. 


COMMENT 


Intrathecal penicillin therapy is not 
without adverse effects." Transverse 
myelopathy, adhesive arachnoiditis, 
peripheral neuropathy, meningeal ir- 
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ritation, seizures, benizn intracranial 
hypertension, and death have oc- 
curred. We have not found a report 
describing CSF penicillin levels ap- 
proaching those in this patient. One 
death has been attributed to the injec- 
tion of 300,000 units intraspinally.* 
Other patients treated with a CSF 
drainage procedure have survived." 

To our knowledge, this is the first 
report of the use of perfusion to wash 
out toxic drugs introduced into the 
CSF. A measured recovery of penicil- 
lin was accomplished; the excess 
recovery could be attributed to remov- 
al of penicillin that had permeated 
into the CSF from concomitant sys- 
temic. therapy. The amount recovered 
could hardly reflect retained CSF 
cephalothin, as intrathecal and sys- 
temic cephalothin administration had 
been discontinued 25 and 12 hours 
before, respectively. 

In conclusion, this patient probably 
received a lethal dose of penicillin 
intraventricularly. Severe signs, of 
penicillin neurotoxicity developed. By 
means of CNS lavage, removal of 
penicillin from the CNS was accom- 
plished. Thereafter, he slowly and 
completely recovered from the neuro- 
logic impairment. He died one month 
later as a result of an exacerbation of 
leukemia. 


Denise Sullivan gave assistance in the prepara- 
tion of this manuscript. 
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Failure of Corticosteroids to Prevent Carmustine-Induced 
Pulmonary Fibrosis in a Woman With Astrocytoma 


Russell C. Klein, MD, Richard M. Paddison, MD 


armustine (bis-chloronitrosourea; 

BCNU), an important agent in the 
management of astrocytomas and 
other selected tumors, occasionally 
causes pulmonary fibrosis.' Although 
steroids have been used to treat car- 
mustine-induced fibrosis, generally 
without much success, little attention 
has been paid to the phenomenon of 
fibrosis developing during concomi- 
tant administration of carmustine 
and corticosteroids. We report such a 
case and review the available litera- 
ture on this phenomenon and on the 
related problem of treating carmus- 
tine-induced fibrosis with corticoste- 
roids. 


REPORT OF A CASE 


A 31-year-old woman was first seen in 
August 1978 because of a transient bout of 
incoherent speech. A computed tomogra- 
phy (CT) scan was interpreted as showing 
an intracerebral hemorrhage, and it was 
elected only to observe her because she was 
asymptomatic. In January 1979 the finding 
on CT scan was still abnormal, and an 
angiogram suggested a tumor in the left 
frontal region. Therapy with dexametha- 
sone (8 mg/day) was begun, and a brain 
biopsy specimen showed the mass to be an 
astrocytoma, grade 2. She was treated with 
cranial -irradiation, methylprednisolone, 
and phenytoin. After the radiation was 
completed, the methylprednisolone dosage 
was gradually reduced and phenytoin ther- 
apy was continued. 

The patient did well until June 1979, 
when headache and vomiting developed. A 
CT scan showed enlargement of the tumor 
and substantial surrounding edema. 
Methylprednisolone was readministered 
and her symptoms improved. In August 
1979 she began a regimen of intravenous 
carmustine and fluorouracil and continued 
taking methylprednisolone (80 mg/day). 
She received carmustine (total dose, 2,000 
mg) and fluorouracil (total dose, 21,000 mg) 
from late July 1979 to late April 1980. 

During August and September 1979, she 
received methylprednisolone (80 mg/day). 
In October the patient stopped taking the 
methylprednisolone for a few days because 
of side effects, but a CT scan showed 
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extreme edema of her tumor, and treat- 
ment with prednisone (60 mg/day) was 
started. The treatment was continued 
through November 1979, and in December 
the dosage was reduced to 10 mg/day. In 
January, it was reduced to 7.5 mg/day and 
remained at that level until hospitalization. 
The patient’s neurologic symptoms. in- 
creased, the carmustine and fluorouracil 
treatments were stopped, and she was hos- 
pitalized. She complained for the first time 
of severe exertional dyspnea, a symptom 
she had been noticing for several weeks. 
She had no other respiratory complaints 
and no history of respiratory disease. 

On physical examination, she had mild 
resting tachypnea, poor thoracic expan- 
sion, poor diaphragm movement, and 
bibasilar crackles. A roentgenogram 
showed small lungs but was otherwise 
unremarkable. Pulmonary function studies 
showed a vital capacity of 1.3 L (34% of 
predicted value), with normal air flow 
rates. A room-air arterial blood gas sample 
taken with the patient at rest revealed a 
pH of 7.48, an arterial Pco, of 37 mm Hg, 
an arterial Po, of 75 mm Hg, and calculated 
saturation of 94%. A diagnosis of pulmo- 
nary fibrosis was made and dexametha- 
sone administration (16 mg/day) was 
begun, with no change in her respiratory 
symptoms. 

The patient’s neurologic symptoms be- 
gan to worsen and craniotomy was done. 
An astrocytoma was removed successfully 
from her left frontal lobe, but respiratory 
distress developed postoperatively and 
necessitated intubation, mechanically as- 
sisted ventilation, increased oxygen con- 
centrations, and positive end-expiratory 
pressure. Her lungs became less and less 
compliant, and bilateral pneumothorax 
developed and was treated with chest 
tubes. Hypoxemic respiratory failure wors- 
ened, and she died five days postoperative- 
ly. 

The postmortem examination showed 
that the lungs were small, edematous, and 
extremely firm, Microscopic examination 
showed a dense, bland interstitial fibrotic 
process. There was no evidence of other 
pulmonary disease on either gross or 
microscopic examination, 


COMMENT 


To our knowledge, no report has 
ever been made of the production of 
pulmonary fibrosis by fluorouracil, 
and because there is no other obvious 
cause, we must presume that the car- 
mustine therapy produced the prob- 
lem in this patient. 

Initially, pulmonary fibrosis was 


believed to be a complication of long- 
term carmustine therapy.’ Further 
experience suggests that it can cevel- 
op during brief therapy’ and at much 
smaller cumulative doses,’ and that it 
may be synergistic with other cyto- 
toxic agents.’ 

Steroids have been used empirically 
for treatment, but success has been 
scant. Sweet* reported no resporse to 
an unspecified dose in two patients, as 
did Crittenden and colleagues® in one 
patient. The patient of Bailey and 
co-workers’ and the patient of Richter 
and associates* both seemed tc im- 
prove while receiving large dosas of 
corticosteroids, but the improvement 
lasted for two months or less and both 
patients died. 

The data from Durant and asso- 
ciates’ are much more difficult to 
interpret. They described ten patients 
in whom signs or symptoms of respi- 
ratory distress developed after car- 
mustine therapy. Nine of the ter had 
received other treatment (radiation 
and/or drugs) known to cause pulmo- 
nary fibrosis. All nine had received 
prednisone in unspecified doses “si- 
multaneously” with the carmustine as 
part of their chemotherapy. Fire of 
these nine then apparently received 
steroids (exact drug, dose, and dura- 
tion were unspecified) for treatment 
of the respiratory complaints. Two 
showed no improvement, one had an 
“equivocal and temporary” response, 
one was “cured,” and one continued to 
require steroids for respiratory com- 
plaints. Interestingly, one patient in 
their series became asymptomatic 
without the use of steroids, anc the 
only patient whose complaints cen be 
attributed unequivocally to carmus- 
tine received no steroids and died of 
respiratory failure. 

It is unclear whether the patient of 
Holoye et al’ received steroids all dur- 
ing the carmustine administration or 
only after respiratory symptoms de- 
veloped. In any event, fatal respirato- 
ry failure occurred. The case reported 
by Weiss and colleagues’ is similar to 
our own in that their patient received 
corticosteroids (dexamethasone, 3 
mg/day) during the entire time car- 
mustine was administered, yet he died 
of pulmonary fibrosis. 


Carmustine-Induced Pulmonary Fibrosis—Klein & Paddison 


Mere recently, Aronin et al” cited 
three more patients with malignant 
glioma who died when their fibrosis 
failed to respond to steroids. They also 
peimted out thet in their experience 
pulmonary symptoms were more like- 
ly to develop in patients receiving 
steroids curing carmustine treatment 
tham in these who did not. 

Te generalize from limited experi- 
ence is hazardous, but analysis of the 
literature shows no permanent im- 
provement after steroid therapy in 
any case ef pulmonary fibrosis that 
was undoubtedly secondary to car- 
mustine. In addition, in our case and 
probably im several others, fibrosis 
develepec despite simultaneous ad- 
ministratien of steroids. These data 
sug@est that pretreatment screening 


and close monitoring during carmus- 
tine therapy is essential because “pre- 
vention” or “treatment” is unreli- 
able. 


Nonproprietary Name and 
Trademark of Drug 


Carmustine—BCNU. 
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Bilateral Facial Myokymia Following 


Cardiopulmonary Arrest 


Hamid H. Morris TII, MD, Melinda L. Estes, MD 


paea myekymia is an uncommon 
diorder in which continuous, in- 
velumtary, undulating movements of 
the facial muscles are present. It is 
usually unilateral and most frequently 
is associated with multiple sclerosis or 
tumors of the pons. This communica- 
tion describes bilateral facial myo- 
kymia appearing shortly after cardio- 
pulmonary arrest. Typical electromyo- 
graphic (EMG) changes of myokymia 
were recorded. 


REPORT OF A CASE 


A €7-year-old woman suddenly collapsed 
in her apartment. witness described her 
as being tetally unresponsive and without 
pulse or respirations. After a delay of at 
least 15 minutes, cardiopulmonary resusci- 
tation was instituted. An ECG at the scene 
demonstrated asystole. The patient was 
intubated and given epinephrine hydro- 
chloride, atrepine sulfate, gluconate cal- 
ciam, and sodium bicarbonate. A sinus 
rhythm developedsand she was transported 
to the hospital. She was hypotensive but 
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became normotensive after a continuous 
infusion of dopamine hydrochloride. Initial 
arterial blood gas determinations demon- 
strated a pH of 7.12, Pco, of 41 mm Hg, Po, 
of 480 mm Hg, and a sodium bicarbonate 
value of 13 mEq/L. Three hours following 
her collapse, her pulse rate was 100 beats 
per minute, respirations were 30/min 
(unassisted), and blood pressure was 168/ 
88 mm Hg. The patient was unresponsive 
to pain but had a marked involuntary 
startle response to jarring the bed. The 
pupils were 3 mm in diameter and did not 
react to light. No reflex eye movements 
were present to ice-water caloric stimula- 
tion or rotation of the head. The corneal 
reflexes were absent. She had a flaccid 
quadriplegia and no muscle stretch re- 
flexes or plantar reflexes. On both sides of 
the face, the continuous, slowly undulating 
movements typical of myokymia were 
present and quite prominent. Except for a 
glucose level of 190 mg/dL and a sodium 
level of 128 mEq/L, the serum electrolyte, 
calcium, phosphorus, and hemoglobin val- 
ues and WBC count were normal. Four 
hours following the patient’s collapse, an 
EMG was performed in the intensive care 
unit (Figure). Eighteen hours following her 
cardiopulmonary arrest, the patient was 
neurologically unchanged except for 
questionable reactivity of the pupils. Pan- 
curonium bromide was given intravenously 
to abolish the myokymia and obtain a 
readable EEG. The EEG demonstrated 
periodic, generalized, moderate-voltage, ir- 
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regular sharp and slow wave complexes 
occurring every 3 to 5 s. During the next 
several days, the myokymia gradually dis- 
appeared and the patient required a respi- 
rator. She remained unresponsive and 
without evidence of cranial nerve function. 
After 18 days, the patient died. Permission 
for autopsy was not granted. 


COMMENT 


Facial myokymia was first de- 
scribed by Bernhardt in 1902, but it 
was Oppenheim in 1916* who named 
the movement disorder “facial myo- 
kymia” and associated it with multi- 
ple sclerosis. Since these early reports 
there have been a number of case 
reports and several reviews of this 
unusual entity.** 

Although multiple sclerosis and 
intramedullary brainstem gliomas are 
the most common causes of facial 
myokymia, individual reports also 
associate it with metastatic tumors to 
the pons,” tuberculomas of the pons,” 
and cerebellopontine angle tumors.’ 
Radu et al provided descriptions of 
myokymia associated with a variety 
of neurologic entities, including phos- 
gene poisoning. There is a brief 
report of facial myokymia following a 
suicide attempt by hanging in which 
the patient was unconscious for one 
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Electromyogram of left buccinator demonstrating several single (closed arrows) and double (Open arrows) motor 
units discharging at different intervals. Largest unit is discharging every 310 to 375 ms. Background is composed of 
distant motor units and low-voltage electrical interference (DISA 1500 electromyograph, concentric needle 


electrode). 


hour. No additional details were pro- 
vided.” 

Myokymia of the muscles of the 
extremities and face has been re- 
ported in Isaacs’ syndrome," Guillain- 
Barré syndrome," and other peripher- 
al nerve disorders.™'* The pathophys- 
iologic features of myokymia of 
peripheral nerve origin are different 
from those of central origin. Myoky- 
mia of peripheral origin is not inhib- 
ited by nerve block but is eliminated 
by neuromuscular blocking agents. 
Myokymia of central origin is elimi- 
nated either by nerve block or neuro- 
muscular blocking agents. 

Electromyography of the facial 
muscles usually demonstrates involun- 
tary, semirhythmic discharges of nor- 
mal-appearing motor units. Single, 
double, and group discharges have 
been described. Usually a varying 
interval (100 ms to 4 s) between 
grouped discharges is superimposed 
on a background of continuous distant 
motor unit activity. The EMG find- 
ings in this case are similar to those 
previously reported.**7-5 

In only a few cases of myokymia of 
central origin has an autopsy been 
performed.”'*"*"* All autopsy cases 
have involved intrinsic or extrinsic 
brainstem masses in which damage to 
the pontine tegmentum and/or basis 
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pontis was found. The neurons of the 
facial nucleus have been spared. 

The pathophysiology underlying 
central myokymia is unknown, but 
isolation of facial motor neurons from 
adjacent interneurons was proposed 
by O’Connor et al.” Tenser and Cor- 
bett suggested that the destruction of 
supranuclear inhibitory fiber tracts to 
the facial nerve neurons might be 
responsible for abnormal move- 
ments.” 


Nonproprietary Names 
and Trademarks of Drugs 


Dopamine hydrochloride—Jntropin. 
Pancuronium bromide—Pavulon. 
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Cerebral Infarction and Disseminated Intravascular 
Coagu ation With Pheochromocytoma 


Jalian B. dill, MD, Robert J. Schwartzman, MD 


tion (DIC) 5 a secondary phenom- 

n im many pathophysiologic 
states! We describe a patient with 
DIC, cerebral infarction, and hemor- 
rhage secomlary to a malignant 
pheochromecytema. 


REROFT OF A CASE 


A 54-year-olll women was transferred to 
Jackson (fla) Memorial Hospital, because 
of a left-sidec hemiparesis and gastroin- 
testinal (GT) beeding. 

Two months before admission, she was 
seen at ancth r hospital because of right 
heomonymeus hemianopsia and right-sided 
hemiparesis ofssudden onset. The diagnosis 
of factor Vil deficiency was made; her 
condition impeeved after treatment with 
phytonadione anc she was discharged. 

Twe days before admission to Jackson 
Memorial Hessital, she fell; weakness of 
the left side ws neted. Her blood pressure 
(BP) was 1494000 mm Hg and the pulse 
rate was 140 b ats per minute. There were 
numerous eec ymoses of the skin. The 
patient wes:str porous; she had a left-sided 
hemiplegia ami Babinski’s sign on both 
sides. 

The hemeglsbin value was 15.2 g/dL, 
hematocrit we-diag was 50.5%, and the 
WEC court was 2,000/cu mm. Prothrom- 
bin time was 7 s (control, 12 s), partial 
thremboplastir time was 120 s, and the 
platelet count 139,000/cu mm. The urine 
was unrematk_ble, and the creatinine val- 
ue was 0.8 mg db. Blood electrolyte, total 
protein, albunein, calcium, alkaline phos- 
phatase, and otal bilirubin values were 
within normal Gmmts. Lupus erythematosus 
cells were not “ound. A nuclide brain scan 
performed on the second hospital day 
showed inereased uptake in the right fron- 
teparietal regien. An arteriogram was not 
done because o GI bleeding. The patient’s 
condition rem ined stable for five days, 
but-then se b-came comatose and her BP 
was 60/0 mm Fg. The BP had been 190/133 
mm Hg severa hours before. The hemato- 
crit reading had fallen to 20%, the pro- 
thrembin time*wes 37 s (control, 13 s). The 
platelet count was 33,000/cu mm. Despite 
treatment with whole blood, packed RBCs, 
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phytonadione (Aquamephyton), and hepar- 
in sodium, the patient’s condition did not 
improve and she died five days later. 

Necropsy disclosed a malignant pheo- 
chromocytoma of the right adrenal, with 
metastases to liver and lung. There were 
fibrin clots in the spleen and nonbacterial 
thrombotic endocarditis (NBTE) of the 
mitral and aortic valves. Recent thrombotic 
occlusions of the right middle cerebral and 
intracranial portions of the right and left 
carotid arteries were found. There were 
multiple hemorrhages and areas of infarc- 
tion in the cerebrum, cerebellum, and 
brainstem. 


COMMENT 


Disseminated intravascular coagu- 
lation complicates the course of many 
types of tumors,’ but to our knowledge 
has not previously been reported in 
close association with pheochromocy- 
toma. Gastrointestinal bleeding oc- 
curs with pheochromocytoma,’ and 
spontaneous hemorrhage into the neo- 
plasm is relatively common. In a 
recent case of hemorrhage into a 
pheochromocytoma, DIC subsequently 
developed but was not clearly ascribed 
to the tumor.’ 

Nonbacterial thrombotic endocardi- 
tis was first associated with multiple 
venous thromboses and pancreatic 
carcinoma by Sproul.* McKay sug- 
gested that marantic endocarditis was 
a manifestation of DIC.’ The inci- 
dence of DIC and NBTE has been 
estimated at 50%." A recent compre- 
hensive review of chronic dissemi- 
nated coagulopathy in patients with 
neoplasia noted the frequency of this 
association and a high incidence of 
embolic complications." 

The release of thromboplastin from 
neoplastic tissue may initiate the pro- 
duction of DIC,’ and the release of 
endogenous catecholamines in pheo- 
chromocytoma could contribute to this 
process. The ischemic damage to myo- 
cardium, liver, brain, and kidney 
found with this tumor is believed to be 
mediated by vasospasm and reduced 
platelet survival’? caused by high 
circulating levels of catecholamines. 
Enhanced platelet aggregation with 
epinephrine and norepinephrine in 
vitro is well recognized.’ Perhaps 
repeated episodes of catecholamine 
release in our patient led to vaso- 


spasm, platelet aggregation, and 
thrombosis, with tissue injury and re- 
lease of thromboplastic substances. 
James has recently described three 
cases of sudden death in pheochromo- 
cytoma, in which there were promi- 
nent platelet aggregates in the small 
coronary and pulmonary arteries post 
mortem.”® 
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Asymptomatic Intracerebral 
Hematoma as an Incidental Finding 


Richard A. Rudick, MD 


ntracerebral hemorrhage is being 

diagnosed with increasing frequen- 
cy in less severely ill “stroke” 
patients.’ An unexpected basal gan- 
glia hemorrhage was diagnosed by 
computed tomographie (CT) sean in an 
asymptomatic 59-year-old woman. 
The scan was obtained as part of the 
diagnostic evaluation of a seizure dis- 
order of 18 years’ duration. This fur- 
ther expands the clinical spectrum of 
intracerebral hematoma. 


REPORT OF A CASE 


A 59-year-old right-handed woman came 
to the Strong Memorial Hospital Neurolo- 
gy Clinic, Rochester, NY, in January 1978 
for evaluation of a seizure disorder. Her 
seizures began at age 41 years and were of 
the partial-complex type, with alteration of 
consciousness and motor automatisms. Sei- 
zures were controlled with phenytoin sodi- 
um, phenobarbital, and primidone. Several 
EEGs showed paroxysmal bitemporal slow- 
ing. She had a long history of treated 
hypertension, chronic renal failure, ade- 
quately treated syphilis (with a negative 
CSF VDRL), severe degenerative joint dis- 
ease, and marked obesity. 

In searching for a lesion that was 
responsible for her seizure disorder, a CT 
scan was done. On Feb 1, 1978, a routine 
outpatient CT scan of the head, without 
contrast enhancement, showed a small left 
basal ganglia hematoma, without signifi- 
cant mass effect or midline shift (Fig 1). 
Later that day the patient was unavailable 
because she had gone shopping. On Feb 2 
she declined to return because she was 
feeling well. She denied headache, seizures, 
or nausea. 

On Feb 8 she came to the clinic on the 
urging of her physician. Other than slight 
lethargy, unilateral asterixis, and minimal- 
ly slowed movements of her right upper 
extremity, she had no abnormal neurologic 
signs. Her blood pressure was 200/120 mm 
Hg. A second CT scan on Feb 8 showed the 
hematoma to be slightly larger but of 
decreased density, again without shift of 
midline structures (Fig 2). She was admit- 
ted for observation. Her blood level of 
phenobarbital was 41 pg/mL; with reduc- 
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Fig 1.—Left basal ganglia hemorrhage. 


tion of dosage, her mental state quickly 
returned to normal and her asterixis and 
slowed right arm movement quickly 
resolved. 

On Feb 17 a third CT scan showed reso- 
lution of the intracerebral hematoma, with 
some residual decreased density thought to 
represent edema (Fig 3). She has since had 
only occasional partial-complex seizures 
and intermittent symptoms of uremia. 


COMMENT 


In this patient, a CT scan was done 
as part of an evaluation of a seizure 
disorder; the finding of a fresh, small 
basal ganglia hemorrhage was unex- 
pected. In fact, the patient came to 
the hospital alone by bus, and follow- 
ing her CT scan went shopping. She 
felt well during the entire time sur- 
rounding the hemorrhage. 

Computed tomographic scanning is 
highly sensitive in detection of small 
hemorrhages.’ Computed tomographic 
findings of intracerebral hemorrhage’ 
and patterns associated with hemor- 
rhages in various locations have been 
described.* However, the occurrence 
of a clinically unnoticed intracerebral 
hemorrhage diagnosed by CT scan 
done for other reasons has not been 
previously recorded. 

This case demonstrates that clini- 
cally unnoticed intracerebral hemor- 
rhage can occur, and may be more 
frequent than is appreciated. 








Fig 2.—Scan obtained seven days after 
scan in Fig 1 shows hematoma partially 
resolved, with surrounding edema. 


Fig 3.—Scan obtained 17 days after scan 
in Fig 1 shows complete resolution of 
blood density but some residual edema. 
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CSF Findings in Primary Lymphoma 
of fhe CNS 


To the Kovfr.—Primary lymphoma of 
the CNS 5 an uncommon disease com- 
posing les shan 1.5% of all intracrani- 
altumors and 0:7% ef all lymphomas.” 
Beeause of -he rarity and the require- 
mert fer an aggressive diagnostic 
procedur= premortem diagnosis is sel- 
dom esta!shed. This radiosensitive 
tumor ofit2r contains cells productive 
of immumeglobulin, predominantly 
monoclonal- 

The CSF features of three cases 
diagnosed a the time of autopsy over 
the past tem years at Los Angeles 
County-Uaiversity of Southern Cali- 
fornia (USC) Medical Center, and a 
review of pertinent literature," in- 
dicaze thay Greful analysis of the CSF 
may offer a possible means of earlier 
diagnosis and improve survival in 


these patients. As indicated in the 
Table, this assumption is based on the 
presence of a monomorphic population 
of cells and a consistently elevated 
level of CSF protein in a strikingly 
large proportion of cases. Histologic 
examination of the tumor infiltrates 
in these cases indicated the predomi- 
nant cellular pattern to be of immuno- 
blastic and immunocytic types of lym- 
phoma with intracellular monoclonal 
immunoglobulins detected by immu- 
noperoxidase staining.’ The relative 
proportion of these functional types of 
lymphoma is much higher in the CNS 
than in extraneural sites, where only 
up to 9% of cases are of these histo- 
logic types natos 

Therefore, if this diagnosis is con- 
sidered, we suggest examination of 
the CSF by protein immunoelectro- 
phoresis and immunoperoxidase 
staining of cytocentrifuge cell prepa- 


Laboratory Findings in Primary Lymphoma of the CNS 


CSF 


mA M 
Mononuclear 
Cells, % 


No. of Cells/ 
cu mm* 





N 
NA 
N 


Tissue Histology 


eaaa Aa 
Hematoxylin- Immuno- 
Eosin peroxidase 


Immunocytic Not done 
Immunocytic Not done 
Immunoblastic Not done 
Immunoblastic Not done 
Immunoblastic Not done 
Immunoblastic Not done 
Lymphoblastic Not done 


Protein, 
mg/dL} 





Varadacnaré et al” Immunoblastic IgM- 


Saully’ N Immunoblastic Not done 
Immunoblastic Not done 


N 
Ervinand N 
Zanelios™ 


L NA NL 

NA 130 
A NA NA 
A NA 126 
A TC 61 
A NA NA 


Immunocytic IgM-K 


Immunoblastic 
Immunoblastic 
Immunoblastic 
Immunoblastic 
Immunoblastic 

NA Immunoblastic 
133 Immunoblastic 
80 Immunoblastic 
Immunoblastic 
Immunoblastic 
Immunoblastic 


IgM-K 
IgM-K 
IgM-K 
IgM-K 
IgM-K 
IgM-K 
IgM-K 
IgM-K 
IgM-K 
IgM-K 
IgM-K 





*N® indicats not available; NL, normal; TC, tumor cells reported as cultured. 


{Normal CS rotein level: 15 to 50 mg/dL. 
{Recorder as “tumor cells.” 
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rations to detect monoclonal immuno- 
globulins. Even when CSF cell counts 
are as low as 5/cu mm, cytocentri- 
fugation techniques are useful be- 
cause the yield of cells for examina- 
tion may be increased up to 60- 
fold. 7 This approach may potential- 
ly provide a means of achieving a 
diagnosis without resorting to surgi- 
cal biopsy, or aid in the decision to 
undertake biopsy for further confir- 
mation by tissue diagnosis. 


Minoke MATSUDA, MD 
Kaiser Foundation Hospital 


Harriet McMurria, MD 
Put VaNnHALe, MD 
Caro. A, MILLER, MD 
USC Medical Center 
Department of Pathology 
2025 Zonal Ave 
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Periventricular Leukomalacia 


To the Editor.—We are delighted that 
Drs Shuman and Selednik have sought 
to identify the risk factors of periven- 
tricular leukomalacia (ARCHIVES 
1980;37:231-235). Some of their find- 
ings are similar to ours, but others are 
not.' 

The subjects of our study were the 
560 newborns in the Collaborative 
Perinatal Project who were born alive, 
died within the first 28 days, and had 
postmortem examination of the brain. 
Of the more than 1,200 variables we 
explored, 96 had a distribution among 
the 57 cases that differed significant- 
ly (P<.1) from the distribution 
among the 503 controls. These were 
entered into a Seigel-Greenhouse 
linear discrimination model that al- 
lowed estimation of the relative risk 
for each variable when all the other 
selected variables were considered. 

We found that the risk of periven- 
tricylar leukomalacia was prominent- 
ly increased in those born before the 
36th week of gestation (relative risk 
estimate [RR] = 4.2; 95% confidence 
range, 1.8 to 9.7), and in those who 
survived at least two days after birth 
(RR = 5.2; 95% confidence range, 2.2 


to 12.0). Although birth weight corre- 
lated with risk of periventricular leu- 
komalacia and with gestational age, 
the birth weight variable conveyed 
less information than did gestational 
age. 

We, too, found that the risk of peri- 
ventricular leukomalacia was not asso- 
ciated with low Apgar scores. 

Unlike Shuman and Selednik, we 
found an increased risk of periventric- 
ular leukomalacia associated with 
“definite or suspect septicemia” 
(RR = 41.5; 95% confidence range, 6.7 
to 256), and with a number of mater- 
nal variables, including gynecologic 
surgery during pregnancy (RR = 
10.2; 95% confidence range, 1.9 
to 53.8), no prior pregnancy (RR = 2.7; 
95% confidence range, 1.1 to 
6.4), maternal age greater than 20 
years (RR = 2.7; 95% confidence 
range, 1.1 to 6.5), housing density 
greater than one person per room 
(RR = 2.5; 95% confidence range, 1.1 
to 5.5), and registration for prenatal 
care during the first trimester 
(RR = 2.3; 95% confidence range, 1.1 
to 4.8). 

Some of the different findings of 
the two studies may reflect differ- 
ences in samples. Shuman and Seled- 
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nik studied 17 cases and 84 controls 
whereas we studied 53 cases and 507 
controls. We excluded stillbirths, 
whereas their sample included 18 still- 
births. 

We are pleased that Drs Shuman 
and Selednik explored the interaction 
of “low” birth weight and “prolonged” 
survival. They, however, did not 
report any other multivariate analy- 
sis. Our final analysis allowed evalua- 
tion of the contribution of each vari- 
able in light of the contribution of the 
other variables entered into the multi- 
variate model. 

We agree with Drs Shuman and 
Selednik that (1) the cause of periven- 
tricular leukomalacia is multifactorial; 
(2) some of the risk factors produce 
their effect after birth; and (3) oxygen 
deprivation in itself does not contrib- 
ute to the occurrence of periventricu- 
lar leukomalacia. 

ALAN LEvitoy, MD 
FLoyp GILLES, MD 
Children’s Hospital 


Medical Center 
Boston, MA (2115 


1. Leviton A, Gilles FH, Dooling EC: The 
epidemiology of periventricular leukomalacia. 
Trans Am Neurol Assoc 1979;104:168-170. 





Correction 


Incorrect Data in Table.—In the article titled “Visual 
Evoked Potentials With Hemifield Pattern Stimulation,” 
published in the February ARCHIVES (1981;38:86-90), the 


lower half of Table 2 should have read as follows: 


Full-Field 
Stimulation 


Affected Hemifield 
Stimulation 


Normal Hemifield 
Stimulation 


ER, 


T-VEP S-VEP 


_eaoroOO,-— 
T-VEP S-VEP 


jell RSE eee 
Scalp Location T-VEP S-VEP 
Patients with retro- 
chiasmatic lesions 
Temporal ipsilateral 
to affected field 


Occipital ipsilateral 
to affected field 


Midoccipital 
Occipital contralat- 
eral to affected 

field 

Temporal contralat- 
eral to affected 
field 
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The Huma» Brain: A Photographic Guide, by 
Nedzad Glahbegevie and Terence Williams, 176 
pp, 182 illu $2750, Hagerstown, Md, Harper & 
Rew Publishers imc, 1980. 

Brain dissection is not a dying art; 
this we cen say after seeing the 
superb preparations of Drs Gluhbe- 
govie anc Williams, obtained after a 
painstaking method of fixation of the 
haman bran and after the patient 
teasing ef anaiemic structures. The 
celor plates of those preparations are 
simply splendid, and I doubt that they 
could be improved in any way. The 
black anc white photographs are also 
of high quality but, needless to say, 
rather dsappomting after one has 
seen the ceored variety. 

In addition to dissection material, 
the book effers photographs of cord, 
cerebellum, braimstem, cerebrum, and 
meninges, seen from several interest- 
ing and revealing angles. This is com- 
plemented by photographs of gross 
and of Weigert-stamed sections. Most 
of the illustrations are accompanied 
by a conesse text describing the appro- 
priate structures and by a line draw- 
ing with somprehensive numbered 
legends. 

This is a earefully prepared and 
preduced atlas with an unusual point 
of view. I suspect it will soon turn out 
to be a pepalar teaching aid, and not 
only in medical schools. There is a 
large markt for such a book, com- 
pesed of the many students of the 
neurosciemm=s who have never been 
near a dissection theater or an autop- 
sy reom and probably will never be. 
Here is aa qpportunity to see what the 
brain looks like, inside and out, 
through the lens of an artful pho- 
tographer cather than through the 
eyes of a telented draftsman. 


Antonio R. Damasio, MD 
Department of Neurology 
University of lowa 

Hospitals and Clinics 
Iowa City, IA 52242 


Neonatal Neurelegy, by Gerald M. Fenichel, 270 
pp, with illus, 225, New Yerk, Charchill-Living- 
stone, 1980. 

With the continued increase in the 
number of wegional intensive-care 
nurseries imterest has developed in 
the unigue neurolegic complications 


Robert |. Rednetziey. MD 
Book Review Hditor 
Department of Neurology 
University Hospitals 
Iowa City, EX 22242 
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that appear in the neonate. An explo- 
sive increase in the amount of materi- 
al published on neonatal neurology 
prompted Dr Fenichel to present his 
approach to these special problems. 
His monograph was designed to pro- 
vide guidelines to both the diagnosis 
and the management of neurologic 
disorders in the neonate. As a conse- 
quence, the clinical features of these 
topics are emphasized. He has in- 
cluded information on both anatomy 
and pathophysiology. Those readers 
familiar with Dr Fenichel’s publica- 
tions will recognize his clear, succinct, 
conversational style of writing, which 
complements the theme of this book. 

The author has included chapters on 
convulsions, trauma, congenital mal- 
formations and tumors, asphyxia, 
infection, and metabolic disorders. 
Approximately 1,000 references are 
provided in his ten chapters. I com- 
mend his excellent description of the 
required modifications of the neuro- 
logic examination for the ventilated 
infant. Although one might regret his 
brevity on the subject of intracranial 
hemorrhage, Dr Fenichel’s strong 
background in neuromuscular disor- 
ders is highlighted in the outstanding 
chapter entitled, “Hypotonia, Arthro- 
gryposis and Rigidity,” wherein he 
reviews a spectrum of disorders 
responsible for abnormalities in tone. 
Although the technical aspects of elec- 
tromyography and electroencephalog- 
raphy will fail to interest the non- 
neurologist, an emphasis on the prac- 
tical approaches to these problems 
ensures a popular audience. The 
instructive use of diagrams, tables, 
pictures, and CT scans produces a 
format that the reader will readily 
digest. The compact size of this mono- 
graph places its price within the range 
of the student as well as his professor. 
This book can be effectively used by a 
variety of clinicians faced with neuro- 
logic problems of the neonate. I highly 


recommend it. 
COL Jerry J. Tomasovic, MC, USAF 
Department of Neurology, T9576 
Wilford Hall USAF 
Medical Center/SGHMN 
Lackland AFB, TX 78236 


Cerebrospinal Fluid in Diseases of the Nervous 
System, by Robert A. Fishman, 384 pp, with illus, 
$32, Philadelphia, WB Saunders Co, 1980. 

This new volume has been written 
to “summarize and interpret our 
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expanding knowledge of the CSF, 
emphasizing data which are derived 
from patient studies and of special 
relevance to the understanding of 
neurological disease.” These goals, 
although prodigious, have not only 
been achieved but surpassed by Dr 
Fishman, a respected werker in the 
field, in this important, well-written, 
and welcome addition to the literature 
pertaining to CSF. 

Although the title might lead the 
reader to view the beok as nothing 
more than a catalogue or summary of 
changes in the CSF asseciated with 
various neurologic diseases, this would 
indeed be an unfortunate misinter- 
pretation of the author’s intent. 
Although containing such informa- 
tion, this book may in faet be consid- 
ered to contain two separate, but 
closely related, sections. The first sec- 
tion, including the initial four chap- 
ters, emphasizes contemporary knowl- 
edge of the anatomy, physiology, 
chemistry, and pharmacelogy of, the 
CSF, and details the pathophysiology 
of the fluid system in various disor- 
ders that, in general, include intra- 
cranial hypertension, brain edema, 
and hydrocephalus. Following an un- 
fortunately brief historical introduc- 
tion in chapter 1, the next two chap- 
ters effectively present a concise over- 
view of the anatomic and physiologic 
aspects of the CSF system. Chapter 2, 
in which anatomic aspects of the CSF 
are presented, gives the reader a lucid 
summary of carefully selected older as 


well as current studies detailing the - 


anatomy and functional morphology 
of the choroid plexus, capillary endo- 
thelial cells, ependyma, pia arachnoid 
membranes, arachnoid villi, dura mat- 
er, and the extracellular fluid space. 
This chapter additionally serves as a 
prelude to a more detailed discussion 
of the physiology of the CSF in chap- 
ter 3, which in major part is concerned 
with physiologic aspects of CSF for- 
mation and absorption. In addition, 
the relationship of the CSF to brain 
extracellular fiuid, functional impor- 
tance of the CSF, as well as normal 
and pathologic morphology and physi- 
ology of the blood-brain barrier are 
discussed. Here, again, the author has 
carefully integrated his review of the 
anatomy and physiologic aspects of 
the CSF system to provide a sound 
basis for an understanding of some 
more complex issues considered in 
chapter 4, “Intracranial Pressure: 
Physiology; Pathophysiology, and 
Clinical Aspects.” Here, Dr Fishman 
reviewed an overwhelming 
amount of reference material from 
which he has synthesized and pre- 
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sented a balanced and current review 
of a number of important subjects, 
among which are included cerebrovas- 
cular autoregulation pertaining to 
pressure-volume relationships; intra- 
cranial compliance, elastance, and 
resistance in pressure-volume rela- 
tionships; various aspects of hydro- 
cephalus and brain edema; and a con- 
sideration of the anatomic-physiologic 
basis for the use of various drugs in 
the treatment of intracranial hyper- 
tension. 

The second section of this volume, 
which includes the last three chapters, 
considers the clinical examination of 

CSF (chapter 5), composition of CSF 
l (chapter 6), and CSF findings in dis- 
eases of the nervous system (chapter 

; 7). Thus, within these chapters is con- 
2 tained an extensive description of the 
: cellular and chemical composition of 
i the CSF as well as the characteristic 
changes in CSF associated with over 
60 different nervous-system disor- 
ders, 

There is every expectation that this 
book will become a widely used refer- 
ence source, as the author has included 
an extensive bibliography with refer- 
ences that have been carefully se- 
a lected to provide only those containing 
e *primary data or good bibliographies. 
b This volume, although seemingly, and 








appropriately, directed to the clinical 

neurologist and neurosurgeon, also 
= provides a wealth of information to 
; the neuroscientist interested in or 
working in the field. It is recom- 
mended most highly to those inter- 
ested in any aspect of this most vital 
spirit that is the brain’s third circula- 
tion. 


rR 





ALBERT B. BuTLER, MD 
bad Department of Neurosurgery 
University of Virginia 
School of Medicine 
Charlottesville, VA 22908 


Medical Neurology, ed 3, edited by John Gilroy 
and John S. Meyer, 787 pp, with illus, $29.95, New 
York, Maemillan Publishing Co Inc, 1979. 

Drs Gilroy and Meyer published the 
first edition of their popular neurolog- 
ical textbook in 1969. The third edition 
is divided into 12 chapters grouped by 
causes of neurological disease. The 
text discusses neurological conditions 
succinctly. Liberal use of tables, draw- 
f ings, and photographs complement 
| the written text. This edition is 
$ updated by inclusion of figures of 
computed tomography (CT) scans and 
brainstem-auditory and visual evoked 
potentials. The reproduced CT scans 
are not from the latest machines. At 
the end of each chapter is a table of 
references, including recent articles, 
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which should help the reader to pursue 
the subject in depth. 

As with any large text, occasional 
errors can be found. For example, on 
page 274, in the discussion of the 
treatment of patients with delirium 
tremens, the book suggests adminis- 
tering to patients 5,000 to 6,000 mL of 
fluid per day with 20 mEq of potas- 
sium in each deciliter. I assume they 
mean to give 20 mEq of potassium in 
each liter of fluid. 

This third edition continues to have 
all the merits of its two predecessors. 
It still can be highly recommended for 
medical students, residents, and prac- 
titioners. 

HAROLD P. ADAMS, JR, MD 
Department of Neurology 
University of Iowa Hospitals 
lowa City, lowa 52242 


Clinical Neuroepidemiology, edited by F. Clif- 
ford Rose, 426 pp, with illus, $39.50, Tunbridge 
Wells, Kent, England, Pitman Medical Ltd, 
1980, 

Determining the incidence or prev- 
alence of a disease in the community 
is facilitated when that condition is 
common, easily diagnosed, and has an 
easily discernible onset, persistent 
clinical course, and predictable out- 
come. Many neurologic diseases have 
an insidious onset, variable clinical 
manifestations, a remittent course, 
and an unpredictable natural history. 
Pursuing the epidemiology of many 
neurologic diseases is thus a special 
challenge that begins with the clini- 
cian, who must make valid and reli- 
able neurologic observations. This col- 
lection of articles by prominent Amer- 
ican and British investigators offers a 
selection of readings in neuroepidemi- 
ologic methods and findings. The 
work is divided into six major sec- 
tions: general aspects, cerebrovascular 
disease, multiple sclerosis, pediatric 
neuroepidemiology, neurosurgical as- 
pects, and miscellaneous disorders. 

The general principles and methods 
of neuroepidemiology are first pre- 
sented with chapters devoted to epi- 
demiologic statistics and terminology, 
disease classification methods, the 
application of a geographic neurologic 
disease registry, and the association 
of HLA antigens to neurologic disor- 
ders. The section on cerebrovascular 
disease presents an appraisal of 
recent trends in stroke incidence, risk 
factors, and the function and applica- 
tions of stroke registries. The section 
on multiple sclerosis epidemiology 
begins with an up-to-date overview by 
John Kurtzke, with subsequent chap- 
ters presenting recent findings from 
various European populations, includ- 


ing areas of high disease prevalence, 
surveyed in the search for clues to 
multiple sclerosis causation. The sec- 
tion on pediatric neuroepidemiology 
considers fetal infections, congenital 
malformations, various causes of 
childhood encephalitis and encepha- 
lopathy, cerebral palsy, pediatric 
stroke, abnormalities of neurobehav- 
ior, delay in the development of lan- 
guage skills, and epilepsy. The section 
on neurosurgical aspects presents a 
summary of the epidemiology of head 
trauma and new findings on the 
occurrence of posttraumatic seizures 
on head and primary brain tumor inei- 
dence from the Olmstead County, 
Minnesota, population. A final miscel- 
laneous section features chapters on 
the neuroepidemiology of epidemic 
myalgic encephalomyelitis, migraine, 
Parkinson’s disease, syringomyelia, 
and amyotrophic lateral sclerosis. 
This book is a mixture of methodo- 
logic issues, substantive reviews, and 
new epidemiologic research findings, 
focused, with a few exceptions, on 
conditions of Western society. The 
subject matter is not exhaustive in 
either breadth or depth, yielding a 
volume that is not quite a textbook, 
reference resource, or research trea- 
tise. Yet Clinical Neuroepidemiology 
offers an up-to-date introduction to 
the topic that will be useful to clini- 
cians, investigators, and health plan- 
ners. Few such volumes exist. Its pub- 
lication is a timely contribution that 
will hopefully rejuvenate efforts in 
this difficult and challenging area, 


where much work needs to be done. 
JAMES C. TORNER, MS 
RoBerT B. WALLACE, MD 
University of lowa 
Iowa City, IA 52242 
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Casarett and Doull’s Toxicology: The Basic 
Science of Poisons, edited by John Doull, Curtis D. 
Klassen, and Mary O. Amdur, 778 pp, $29.92, 
Maemillan Publishing Co Ine, 1980. 
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Sobue, 377 pp, $64.50, Baltimore, University Park 
Press, 1980. 


Brain Tumors: Scientific Basis, Clinical Investiga- 
tion and Current Therapy, edited by D. G. Thomas 
and D. I. Graham, 382 pp, $74.95, Boston, Butter- 
worth Inc, 1980. 


The Narrow Lumbar Canal: Radiologic Signs and 
Surgery, by A. Wackenheim and E. Babin, 170 pp, 
with illus, $99.50, Berlin, Springer-Verlag, 1980. 


Stereotaxis in Parkinson Syndrome, by R. Hass- 
ler, F. Mundinger, and T. Riechert, 315 pp, $154, 
Berlin, Springer-Verlag, 1979. 


The Role of Peptides in Neuronal Function, 
edited by Jeffery L. Barker and Thomas G. 
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In Parkinson's disease: 


Now-more than ever- 
practical from the start 


Sinemet 25/1 


containing 25 mg carbidopa* and 100 mg SS 









To initiate therapy 
SINEMET 25, 100 is particularly suitable for starting therapy. 


To adjust therapy in selected patients 
SINEMET 257100 provides adjustment options for patients already on SINEMET 
whe require =ither relatively less levodopa or relatively more carbidopa. 


To help minimize gastrointestinal reactions 

SINEMET 25-100 provides a carbidopa-to-levodopa ratio of 1:4, whereas 
the-otner desage forms of SINEMET contain a 7:70 ratio. This relatively higher 
proportion @! carbicopa may reduce or eliminate the nausea and vomiting 
experienced by some patients receiving SINEMET 10/100. 


Importam considerations before initiating therapy 
SINEMETiscontraindicated in: 

e Patients receiving monoamine oxidase inhibitors. These inhibitors must be 
discontinued at least two weeks prior to initiating therapy with SINEMET. 

e Patients win kmown hypersensitivity to this drug. 

e Patients win narrow-angle glaucoma. (Patients with chronic wide-angle 
glaucoma mey be treated cautiously with SINEMET provided the intraocular 
pressure i5 well controlled and the patient is monitored carefully for changes in 
intraocular pressure during therapy.) 

è Patients with suspicious, undiagnosed skin lesions or a history of melanoma. 


Because of ncreased brain dopamine levels, both therapeutic and adverse 
reactions (specifically involuntary movements and mental disturbances) occur at 
lower doses and more rapidly with SINEMET than with levodopa. In order 

to reducesadverse reactions, it is necessary to individualize therapy and monitor 
the patient elpsely curing periods of dosage adjustment. The occurrence of 
involuntary movements may require dosage reduction. Blepharospasm may be a 
useful early sign of excess dosage in some patients. 

Instruct patients not to take levodopa with SINEMET unless you specifically 
recommend t 
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Dosage Guidelines 

Individualized dosage—a key to clinical 

success with SINEMET 

@begin when symptoms interfere with 
normal activities 

@ adjust as necessary to help maintain 

relief of symptoms 
















































Start with 


SINEMET” 25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


one 25/100 tablet t.i.d. 


The option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 


If necessary to control symptoms, dosage 
may be increased by one tablet every day 
or every other day until a dosage of six 
tablets of SINEMET 25/100 or SINEMET 
10/100 a day is reached. When it is evident 
that patients need more levodopa— 






Transfer to 


SINEMET” 25/250 


containing 25 mg carbidopa* 
and 250 mg levodopa 


one 25/250 tablet t.i.d. 


If still further titration is necessary, dosage 
with SINEMET 25/250 may be increased 
by one-half or one tablet every day or 
every other day to a maximum of eight 
tablets a day. Most patients can be main- 
tained on three to six tablets of SINEMET 
25/250 a day given in divided doses (t.i.d. 
or q.i.d.). If additional titration is needed, 
see full prescribing information. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 
8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous levo- 
dopa requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET 10/100 or SINEMET 25/100 
t.i.d. or q.i.d.) 


Concomitant therapy 

Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosages may 
have to be adjusted accordingly. 


* anhydrous equivalent 








For full details of dosage and 
administration, see prescribing 
information. 
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containing 25 mg carbidopa’ and 100 mg levodopa 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued et least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levodopa 
dosage. (See Dosage and Administration section 
of full prescribing information.) Patients taking 
SINEMET should be instructed not to take addi- 
tional levodopa unless prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. All 
patients should be observed carefully for develop- 
ment of depression with concomitant suicidal ten- 
dencies. Treat with caution patients with past or 
current psychoses. Because carbidopa permits 
more levodopa to reach the brain and, thus, more 
dopamine to be formed, dyskinesias may occur at 
lower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may 
require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be mon tored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation; Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers 

Usage in Children: Safety of SINEMET in 
patients under 18 has not been established 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
is monitored carefully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary move- 
ments. Other serious adverse reactions are mental 
changes including paranoid idgation and psy- 
chotic episodes, depression with or without de- 
velopment of suicidal tendencies, and dementia 
Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but !ess serious effect is nausea 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia, vomiting, and 
dizziness 

Rarely, G.I. bleeding, development of duodenal 
ulcer, hypertension, phlebitis, hemolytic anemia, 
leukopenia, and agranulocytosis have occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness and 
faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphoria, mus- 
cle twitching and blepharospasm (may be taken as 
an early sign of excess dosage; consider dosage 
reduction at this time), trismus, burning sensation 
of tongue, bitter taste, diarrhea, constipation, flat- 
ulence, flushing, skin rash, increased sweating, 
bizarre breathing patterns, urinary retention, uri- 
nary incontinence, diplopia, blurred vision, dilated 
pupils, hot flashes, weight gain cr loss, dark sweat 
and/or urine, oculogyric crises, sense of stimula- 
tion, hiccups, edema, loss of hair, hoarseness, 
priapism, and activation of latent Horner's syn- 
drome. 

Abnormalities in laboratory tests may include 

elevations of blood urea nitrogen, SGOT, SGPT, 
lactic dehydrogenase, bilirubin, alkaline phospha- 
tase, protein-bound iodine, and positive Coombs 
test. More commonly, levels of blood urea nitro- 
gen, creatinine, and uric acid are lower during 
administration of SINEMET than with levodopa. 
Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa; however, 
pyridoxine is not effective in reversing the actions 
of SINEMET. 
How Supplied: Tablets SINEMET 10/100 and 
SINEMET 25/250 are supplied in bottles of 100, 
and in single unit packages of 100. Tablets 
SINEMET 25/100 are supplied in bottles of 100 
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For more detailed information, 
consult your MSD representa- 
tive or see full prescribing 
information. Merck Sharp & 
Dohme, Division of Merck & 
Co., INC., West Point, Pa. 19486 








Lioresal helps improve physiologic function and enhances 
| independent movement. With Lioresal providing comfort, patients tend 
to be more receptive to exercise and physiot!: ziapy.' 
When Lioresal is used in MS patients before they become dependent, 
it has a beneficial effect on the ability to function on a daily basis.* 


In a few patients, increased SGOT, elevated alkaline 
phosphatase and elevated blood sugar have been reported. Gastrointestinal 
and other side effects have also been reported. 


Please read the brief summary of the prescribing information on the 
reverse side for details regarding abrupt drug withdrawal, 
impaired renal function, stroke, and pregnancy. 
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Dosage should be individualized. 
Therapy should be started at low dosage and 
Increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore, continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, inclu ling 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal® 
baclofen 


Lioresal® DS 23mg 

baclofen 

Tablets Muscle Relaxant, Antispastic 

Brief Summary of Prescribing Information 

Indications Lioresal is usetul for the alleviation of 

signs and symptoms of spasticity resulting from 

multiple sclerosis, particularly for the relief of flexor 

Spasms and concomitant pain, clonus, and muscu- 

lar rigidity. 

Patients should have feversibie spasticity so that 

Lioresal treatment will aid in restoring residual func- 

tion. 

Lioresal may also be of some value in patients with 

spinal cord injuries and other spinal cord diseases. 

Lioresal is not indicated in the treatment of skeletal 

muscle spasm resulting from rheumatic disorders 

The efficacy of Lioresal in stroke, cerebral palsy, 

and Parkinson's disease has not been established 

and, therefore, it is not recommended for these 

conditions. 

Contraindications Hypersensitivity to baclofen. 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued. 

b. Impaired Renal Function: Because Lioresal is 


10 mg 


primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

c. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug 

d. Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats giver approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams 
This abnormality was not seen in mice or rabbits 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of 
rats given approximately 13 times the maximum 
recommended human dose, and an increased 
incidence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose 
There are no studies in pregnant women 
Lioresal should be used during pregnancy only 
if the benefit clearly justifies the potential risk to 
the fetus 

Precautions Safe use of Lioresal in children 

under age 12 has not been established, and it is, 

therefore, not recommended for use in children. 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and 
activities made hazardous by decreased alertness 

Patients should also be cautioned that the central 

nervous system effects of Lioresal may be additive 

to those of alcohol and other CNS depressants 

Lioresal should be used with caution where spas- 

ticity is utilized to sustain upright posture and 

balance in locomotion or whenever spasticity is 
utilized to obtain increased function 

In patients with epilepsy, the clinical state and 

electroencephalogram should be monitored at reg- 

ular intervals, since deterioration in seizure control 
and EEG have been reparted occasionally in 
patients taking Lioresal 

It is not known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known. 

Adverse Reactions The most common is transient 


drowsiness (10-63%). In one controlled study of 
175 patients, transient drowsiness was observed in 
63% of those receiving Lioresal compared to 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness (5-15%), weakness 
(5-15%) and fatigue (2-4%). Others reported: 
Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-7%); and, rarely, euphoria. ex- 
citement, depression, hallucinations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia. blurred 
vision, nystagmus, strabismus, miosis, mydriasis, 
diplopia, dysarthria, epileptic seizure. 
Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, palpitation, chest pain, 
syncope. 
Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste 
disorder, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool 
Genitourinary: Urinary frequency (2-6%). and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion. 
Some of the CNS and genitourinary symptoms ma 
be related to the underlying disease rather than t 
drug therapy. 
The following laboratory tests have been found tc 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar. 
How Supplied 
Tablets 10 mg—white, oval, single scored (im- 
printed 23 Geigy) 

Bottles of 100 

Unit Dose (blister pack) 

Box of 100 (strips of 10)... NDC 0028-0023-6™ 
DS Tablets 20 mg—white, capsule shaped, 
scored (imprinted 33 Geigy) 

Bottles of 100. 

Unit Dose (blister pack) 

Box of 100 (strips of 10) NDC 0028-0033-€ 
Dispense in tight container (USP). C80-86 (2/8 


Consult complete product literature before 
prescribing. 
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No need to expose him to 
teasing about taking midday 
medicine at school. Cylert 


But you can discreetly treats ADD (attention 


deficit disorder) with just one 


treat his ADD daily dose. Taken at home. 
without problems No need for the child to carry 


a controlled drug to school. No 


of desing at need to involve school personnel. 


school As effective for behavior 
control as multiple doses of 


methylphenidate or 
amphetamines. E) 
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DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate. 

It ıs an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white, tasteless, odorless powder relatively insoluble (less than 1 mg./ml.) in water. 
chloroform, ether. acetone, and benzene; its solubility in 95% ethyl alcohol is 2.2 mg./ml 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline: has a pharmacological activity similar to that of 
other known central nervous system stimulants; however, it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children, nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state ıs reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate, pemoline dione. mandelic acid, and uniden 
tified polar compounds. CYLERT is excreted primarily by the kidneys; approximately 75% of an oral 
dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un 
changed 
CYLERT (pemoline) has a gradual onset of action. Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident until the third or fourth week of drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational, social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility. short attention span, hyperactivity 
emotional lability, and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs 
learning disability. and abnormal EEG may or may net be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms, including: Minimal Brain Dystunction. Hyperkinetic Reaction of Childhood, Hyper- 
kinetic Syndrome, Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc 
tion. and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen 
sitivity og idiosyncrasy to the drug. (See ADVERSE REACTIONS ). 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children, administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore, growth should be monitored during treatment 


PRECAUTIONS: Drug treatment 1s not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention span. hyperactivity. emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
ghild. The decision to prescribe CYLERT should depend on the physician's assessment of the 
‘chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics. 

When these symptoms are associated with acute stress reactions, treatment with CYLERT is 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered with caution to payents with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity, should be 
monjtored carefully. 

CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
Suggests that psychological and/or physical dependence might also occur with CYLERT. There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
— and lactation has not been established 
Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37 5 mg./kg./day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37.5 mg. ‘kg. day. 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT: it usually 
occurs early in therapy, prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to six months 

Stomach ache, skin rashes, increased irritability, mild depression. nausea. dizziness. headache. 
drowsiness. and hallucinations have been reported 

Elevations of SGOT. SGPT, and serum LDH have occurred in patients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug, and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT; a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT: dyskinetic movements of the 
tongue, lips. face and extremities. nystagmus and nystagmoid eye movements, and convulsive 
senna A definite causal relationship between CYLERT and these reactions has not been estab- 
i 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a significant or protracted nature, dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- 
ness, hallucinations. dyskinetic movements and tachycardia. The treatment tor an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant Management ıs 
Primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
paca of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value. 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg./day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg. 

Clinical improvement with CyLeRT is gradual. Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is a 
fecurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 0113375 








AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, — 
Otolaryngologists and Audiologists. It emphasizes practical 
clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 
course relies heavily on workshops and tutorials to give the 
participants ‘‘hands-on’’ experience in instrument opar- 
ation and test interpretation. A unique aspect of this course 
is its coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that do not pene- 
trate the tympanic membrance. 


INSTRUCTOR: Theodore J. Glattke, Ph.D. 


DATES: 


March 21-22, 1981 Sept. 12-13, 1981 
Denver, CO San Francisco, CA 


Apr. 25-26, 1981 Oct. 10-11, 1981 
Philadelphia, PA New Orleans, LA 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American 
Medical Association Physician Recognition Award, 16 
hours, Category II. 

FOR FURTHER INFORMATION CONTACT 
Course Coordinator, Life-Tech Instruments, Inc. 
P.O. Box 36221, Houston, TX 77036 Tel.(713) 783-6490 


Life-Tech 
Instruments, Inc. 


BOX 36221 © HOUSTON TEXAS 77036 © (713) 783-6490 
TELEX 791 364 LIFE TECH HOU 
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-WIGRAINE For MIGRAINE 


Fast Disintegration: taken at the first symptom 
of migraine, Wigraine tablets disintegrate 7 to 70 times faster 
than other migraine preparations.* A patented microgranula- 
tion process “bursts” the tablets apart so that digestive juices 
have unhindered access to the active ingredients—providing 
quick-release medication 


e to halt throbbing head pain before it takes hold 

eto ease the nausea and “sickness” of migraine attacks 

e to relieve pain from sustained contraction of head and 
neck muscles 


eto allay the feelings of hopelessness in many migraine 
patients 


e to rebuild the patient's confidence in therapy 


Each Wigraine tablet anc rectal suppository contains ergotamine tartrate, 1.0 mg; caffeine, 
100.0 mg; belladonna alkaloids (\evorotatory), representing 87.5% hyoscyamine and 12.5% 
atropine as sulfates, 0.1 mg and phenacetin, 130.0 mg 


PRECAUTIONS: Dosage of either tablets or suppositories singly or in combination should 
not exceed a total of 12 curing any seven-day period. Although rare, ergotamine is capable 
of producing all the symptoms of ergotism. CONTRAINDICATIONS: Peripheral vascular or 
coronary disease, angina pectoris, hypertension, renal or hepatic dysfunction, pregnancy, 
septic states, incipient glaucoma. SUPPLIED: Tablets—individually foil-wrapped in boxes of 
20 or 100. Suppositories—individually foil-wrapped in boxes of 12 


, Organon Pharmaceuticals 
Organon A Division of Organon Inc. 
~ West Orange, N.J. 07052 
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An early stage in the migraine episode—constricted cerebral 
arteries impair blood flow and evoke the warning aura. Taken 
now, Wigraine can often abort the attack before the onset of 
painful headache. 


Wigraine Timed 
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Actual photos show total disintegration of Wigraine tablet in 
digestive juice in only 18 seconds (range 8” -32”; average 18”). * 
In the same test, other well-known migraine tablets take as long 
as 24 minutes and more. 






*Tested in USP disintegration apparatus. Data on file, Research Department, Organon Ir 
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